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1. PURPOSE

This Action Memorandum requests and documents your approval of the non-time-critical
removal action (NTCRA) under the Comprehensive Environmental Response, Compensation.
and Liability Act (CERCLA), 42 U.S.C. §§ 9601 er seq., described herein for the Elizabeth Mine
Superfund Site, located on Mine Road in Strafford, VT. This Action Memorandum also requests
and documents the approval of a “consistency” exemption from the $2 million and 12 month
statutory limits. This NTCRA is expected to be completed within 36-48 months of mobilization
and require approximately $18 million in funding.

The overall objective of the NTCRA is to control the primary source of acid mine drainage at the
Elizabeth Mine Site. This action will result in a significant improvement in the water quality of
Copperas Brook and a several mile section of the West Branch of the Ompompanoosuc River
(WBOR). This NTCRA will be performed by the Environmental Protection Agency (EPA) using
fund money as no potentially responsible party (PRP) under CERCLA is available to implement
the response action in a timely manner.

This Action Memorandum does not include a request to fund any Post-Removal Site Control
(PRSC). The State of Vermont has provided a letter of concurrence with the NTCRA, which 1S
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included as Attachment 8, and has indicated that it is willing to enter into a Memorandum of
Agreement with EPA to perform and finance any long-term obligations relating to the NTCRA.

This NTCRA will ensure that EPA can provide atimely response to effectively minimize threats
to public health or welfare or the environment which may result from the continuing release
and/or threat of release of hazardous substances at and from the Site, and is consistent with EPA's
Superfund Accelerated Cleanup Model (SACM).

While the NTCRA will accelerate the overal Site cleanup by containing and reducing site
contamination, it may not constitute the complete and final cleanup plan for the Site. Additional
CERCLA response actions, either removal or remedial, may be necessary as more information
regarding the Site conditions become available. A remedial investigation and feasibility study
(RI/FS) is being performed to complete the characterization of the contamination and any
additional source areas. The Record of Decision (ROD) that will document the remedial cleanup
is scheduled for the fall of 2004.

. SITE CONDITIONS AND BACKGROUND

A. Site Description

CERCLISID No.: VTD9883666621
SiteID. No.: 0102071
Category Non-time-critical

The Elizabeth Mine Superfund Site includes the Elizabeth Mine and the local areas contaminated
by the release of hazardous substances from the Site. The Elizabeth Mine is an abandoned copper
mine located on Mine Road in the Village of South Strafford within the Town of Strafford,
Orange County, Vermont. The Elizabeth Mine site is Situated in arural setting, on the east side
of Copperas Hill. Topography of the area consists of north-south trending hills and valleys.
Woodlands surround the mine property. Undevel oped and residential properties border the site's
western margin. Site elevations range from approximately 1,000 feet to 1,300 feet above mean
sealevel. The property consists of two mine tailings piles, one area of waste rock and heap leach
piles, two open-cut mines, severa adits (horizontal mine entrances), underground shafts and
tunnels, ventilation shafts, and several former ore processing buildings. Other on-site structures
include those previously used for office space, a shop, a solvent/oil storage shed, an air
compressor building, and a garage. The majority of the buildings are in a dilapidated condition.
However, one of the buildings on the property is rented for residential purposes, and the garage
has been used to store equipment.
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1. Removal Site Evaluation

Based upon the results of the previous investigations performed by EPA, the VT Agency
of Natural Resources (VT ANR), and the United States Geological Survey (USGS), EPA
signed an Approval Memorandum in February 2000 to initiate an Engineering
Evaluation/Cost Analysis (EE/CA) to assess various options for controlling and containing
the source of contamination at the Site. See EE/CA Approval Memorandum (Attachment
2).

2. Physical L ocation

The Elizabeth Mine is located in the towns of Strafford and Thetford in east-central
Vermont, approximately two miles southeast of the village of South Strafford, on the
eastern flank of Copperas Hill. It isapproximately 15 miles north of White River
Junction and 9 miles west of the Connecticut River. See Figure 1 for Site location.

3. Site Characteristics

Four areas have been identified as potential sources of contamination (See Figure 2):

1. Three areas of waste rock, tailings, and heap leach piles:
TP-1a30 acre tailing pile;
TP-2 a5 acretailing pile; and
TP-3 a 12 acre area of heap leaching piles and waste rock.

2. Two areas of excavated bedrock (referred to as the North Open Cut and the South
Open Cut).

3. The underground workings (shafts and adits) that extend for almost one mile
northward under the WBOR.

4, A small area of tailings and associated shafts and cuts near the South Open Cut
(referred to as the South Mine).

The three areas of waste rock, tailings, and heap leach piles (TP-1, TP-2, and TP-3) as
well as the North Open Cut are located within the Copperas Brook watershed. (See
Figure 3) The Copperas Brook watershed drains into the WBOR, approximately six miles
upstream from its confluence with the Ompompanoosuc River, near the Union Village
Dam. The Ompompanoosuc River empties into the Connecticut River approximately
three miles downstream of the Union Village Dam.

The South Open Cut and the South Mine are located within the Lord Brook watershed.
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These two source areas discharge to a small seasonal stream that flows into Lord Brook.
Lord Brook runs along the eastern side of Gove Hill until joining with the WBOR just
west of the Route 132 bridge in Thetford.

The water collected within the one mile of underground mine workings discharges at a
location known as the “air shaft”. The water from the air shaft flows down a short
drainage into the WBOR about 0.5 miles upstream of the Copperas Brook - WBOR
confluence.

The Elizabeth Mineis a significant historic resource on local, state, and national scales.
The Site embodies the distinctive landscape, engineering, and architectural resources that
are characteristic of an early nineteenth- to mid-twentieth-century American metal
mining and processing site. The Site constitutes one of the largest and most intact historic
mining sites in New England and includes the only intact cluster of hard-rock mining
buildings in the New England.

Historically, the Elizabeth Mine was the site of a major nineteenth century U.S. copperas
(iron sulfate) manufacturing plant and is associated with successful patents for copperas
production. Copperasis a crystalline green hydrous iron sulfate that has been used for a
variety of purposes including: production of sulfuric acid; a disinfectant and sheep dip;
astringent medicine; to blacken and color leather; and as a drier in ground pigment
manufacturing. Major production of copperas began in 1810 and ended in the 1880's. In
1830, Strafford Copper Works was formed to extract copper from the mine. During the
early mining operations, copper was smelted on-site. Underground mining began in the
early to mid-1800s. The mine was worked intermittently for copper from 1830 until
1930. In 1942, the mine reopened in response to World War 1l. Most of the underground
copper mining occurred between 1942 and the mine’ sfinal closurein 1958.

The Elizabeth Mine is also associated with a number of significant commercial,
scientific, and political figures, including Isaac Tyson, Jr., a Baltimore, Maryland-based
chemical and mining figure who was recently inducted into the American Institute of
Mining, Metallurgical and Petroleum Engineers (AIME) Mining Hall of Fame.

EPA has determined the Elizabeth Mine Site to be eligible for listing on the National
Register of Historic Places. Historic property boundaries, as determined by the eligibility
assessment for the National Register of Historic Places and as accepted by the Vermont
State Historic Preservation Officer (SHPO), are inclusive of copperas- and copper-
mining landscapes formed during the late-eighteenth to mid-twentieth centuries. Historic
and archaeol ogical resources, which include ore extraction and processing sites, support
infrastructure, and waste deposits, are distributed over approximately 500 acres,
extending from Copperas Hill northeast to the WBOR and southward to Lord Brook.
Portions of the historic property will be directly and indirectly impacted by cleanup
activities. For historic resource management purposes, the areas of direct impact include

4
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mine waste deposits (TP-1, TP-2, and TP-3) and areas favored under some options for
the installation of treatment systems. Indirect effects include potential impacts during the
NTCRA to al other areas of the historic property.

The tailings, waste rock, and heap leach piles at the Elizabeth Mine Site are private
property with seven current landowners. TP-1 and TP-2 are part of two independently
owned parcels of property; TP-3, South Open Cut, North Open Cut, and South Mine are
part of 4 independently owned parcels (different owners than TP-1 and TP-2); ownership
of Air vent isindependent of the other parcels. In addition to these seven, multiple
properties are located above the underground workings which may also be a source of
contamination.

EPA provided the Towns of Strafford and Thetford with a Redevelopment Initiative Grant
to hire a consultant to evaluate future use of the property and provide EPA with
information regarding possible future uses to consider in the design of the cleanup. Ina
2002 survey of both towns the majority of the survey respondents prefer conservation,
interpretation and education, and recreation as the future use of the Site. Given the
number of private parties with ownership of the Site and the lack of funds available for
acquisition and management of the property, future use of the Site is uncertain at this
time.

4. Release or threatened release into the environment of a hazar dous substance,
or pollutant or contaminant

Information gathered from state, federal and owner/operator records indicate that
hazardous substances were used and disposed of at the Site. Asaresult of improper
waste disposal practices many of the hazardous substances have been released into the
environment. Site investigations, as further documented below, have detected hazardous
substances in the surface water, soils, groundwater, and sediments within and adjacent to
the Site. In particular, aluminum, cobalt, copper, iron, manganese, and zinc have been
detected at concentrations above those acceptable for ecological exposure. All of the
compounds of concern are “hazardous substances’ as defined by CERCLA Section
101(14) and 40 C.F.R. Section 300.5.

The release of the hazardous substances into the environment has resulted in the
contamination of surface water, soils, groundwater, and sediments. While these hazardous
substances pose only a limited human health threat from exposure to contaminated
groundwater, substantial ecological risks are present as a result of the hazardous
substances migrating from the Site.

4(a) Nature and Extent of Contamination
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The three source areas addressed by this NTCRA are located in the Copperas
Brook watershed. Copperas Brook flows from its headwaters near TP-3 over a
distance of nearly one-mile to its confluence with the WBOR.

Upper Copperas Brook originates a short distance from the base of TP-3 and
flows through a divide in TP-2 onto the surface of TP-1, where it enters a small
pond (aformer settling pond for tailing fines). A decant tower diverts water from
the surface of TP-1 through a concrete pipe, to a discharge point at the northeast
corner of thetailings pile. Water from the pipe combines with ground water
discharge seeps from the base of TP-1 to form Lower Copperas Brook which runs
through the wooded areas and wetlands below the tailings.

The Copperas Brook watershed is approximately 300 acresin size, has an overall
vertical drop of approximately 750 feet, and during EPA monitoring in 2000 -
2001 experienced arange of flow from approximately 25 gpm to over 2000 gpm
at the confluence with the WBOR. The upper portion of the Copperas Brook
watershed normally experiences low flows in summer months, in the range of less
than two gallons per minute (gpm) to 10 gpm at EPA’ s sample Location Number
2 (below TP-3). Spring flow and storm events result in substantially higher flow.
Spring flows have been measured at 76 — 360 gpm. Storm event flow of over 300
gpm has been measured at the Location 2 gauging station.

TP-3 sits primarily on bedrock or athin veneer of overburden material. TP-1 and
TP-2 appear to be underlain by athick glacial till of very low hydraulic
conductivity. Although a thin sand unit has been found between the tailings and
thetill, it is believed that the till layer limits the upward flow of ground water into
the tailings. Surface water/ground water modeling suggests that approximately
80-90% of the water within the tailings results from surface water and shallow
groundwater run-on from upper Copperas Brook; the remaining 10 to 20% is
provided mostly by direct precipitation and snowmelt with a small component of
flow from deep ground water.

Acid conditions in surface water are generated by the interaction of waste sulfide
minerals (pyrrhotite, pyrite, and chal copyrite) with water and oxygen. The
oxidation of sulfides exposed to natural weathering conditions produces acid,
which in turn dissolves metals such as copper, zinc, aluminum, and cadmium.
Copperas Brook acquires most of itsload of metals and acidity in the TP-3 area.
Rain water and ground water discharged within the Copperas Brook watershed
transport metal's, acidic water, and tailings fines to the WBOR, where impacts to
biological communities and water/sediment quality have been observed and
recorded by EPA and others. The acidity of Copperas Brook averages around
650 milligrams per liter of calcium carbonate equivalent. The reference portion of
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the WBOR, upstream of the air vent and confluence with Copperas Brook, has an
average akalinity around 100 milligrams per liter of calcium carbonate
equivalent. Under present conditions, 6.5 gallons of surface water from the
WBOR are needed to neutralize the acidity contributed by each gallon of water
from Copperas Brook.

Each Site medium will be discussed separately below:

4(a)(i) Tailings and Waste Rock

The principal tailings piles located at the Site (TP-1 and TP-2) were
generated through sulfide ore milling operations through the 1940s and
1950s. These two waste piles are wedge-shaped, with the thickest sections
situated along the down-slope, north-facing sides. TP-1 is approximately
30 acresin area, and has a maximum thickness of approximately 110 feet;
TP-2 is approximately five acresin area and has a maximum thickness of
approximately 35 feet. Directly underlying TP-1 and TP-2 is the thin layer
of gravel and debris from the pre-tailings ground surface.

TP-1 and TP-2 are composed of crushed and processed ore that isafine
sand/silt-sized material. The minerals jarosite and goethite dominate the
oxidized surface of the tailings. During July/August 2000, samples of the
upper oxidized material were collected and analyzed for metals
concentrations and for grain-size distribution by the USGS. Fine-grained
sand constitutes more than 50% (by weight) of the surface material in
samples collected during the installation of piezometers on TP-1. Below
this oxidized zone, the tailings consist of atightly-compacted black anoxic
silt/fine sand. There appears to be some (minor) vertical differentiation
throughout the pile, with a thin clay-rich accumulation layer in several
borings at a depth of several inches to one foot below the tailings surface.

TP-1 and TP-2 are representative of a class of tailings impoundments
described as “ upstream tailings dams’ The tailings impoundments started
with an earthen dam constructed at the toe of the impoundment and
tailings were deposited from down-slope (downstream) to up-slope
(upstream). This approach resulted in wedge-shaped tailings pile, where
the down-slope edge is topographically higher than the up-slope edge. By
depositing tailings slurry from the down-slope side, coarser sandy material
created a dry beach at the down-slope edge and finer materials were
transported by gravity and deposited in a settling pond within the
upstream interior of the pile. Today, a decant tower for the interior settling
pond can be observed on the surface of TP-1. The decant tower and
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drainage system for TP-2 has collapsed and eroded.

A volume analysis of TP-1 and TP-2 was completed by comparing the
data for the period prior to the creation of TP-1 and TP-2, utilizing a 1896
USGS topographic map to the recent (spring 2000) topographic surveys.
The 1896 (pre-TP-1 and TP-2) topographic data was calibrated using the
borehole information as a guide. From this analysis, the total volume of
the combined TP-1 and TP-2 was calculated to be approximately two
million cubic yards.

TP-3 hasavery irregular surface, with thickness ranging from several feet
to more than 40 feet. TP-3 is divided into several subareas on the basis of
historic operations and the relative percent of unoxidized sulfide material
present. Colorful piles of variably pyrolyzed sulfide ore are present over
an area of approximately six acresin the center of TP-3, representing
“heap leach” residues from the production of copperas throughout the
1800s. Bright orange-red hematite-rich piles represent thoroughly
pyrolyzed (roasted) massive sulfide. Y ellow limonite and jarosite-rich
rock represents waste material (deposited on top of the copperas heap
leach piles) from later phases of copper mining. Adjacent to the North
Open Cut, especially toward the southern end of the cut, low-sulfide
content waste rock piles are mixed in with the sulfides used for copperas
production. Given the nature of the materials present, TP-3 should not be
referred to as “tailings’; however, the TP-3 nomenclature has meaning to
most local citizens and site investigators. Therefore, for consistency, this
areawill be referred to as TP-3 in this report.

The USGS sampled and analyzed portions of TP-3in 1998. The USGS
divided TP-3 into six subareas based on differences in surface color and
texture. Paste pH composite samples were measured in the field, and
samples were analyzed for mineralogy and chemistry. Colors were
determined on dry materials by comparison with Munsell soil color charts.
These data show that the red piles of the old (copperas) workings (TP-3)
are hematite-rich and have dlightly higher paste pH values than the
adjacent jarosite-rich piles. Weathered ore and waste-rock litters the upper
parts of TP-3. After periods of dry weather, white coatings of efflorescent
iron sulfate salts cover sulfide-rich cobbles and boulders, creating a
“snowball” appearance. The minerals halotrichite, melanterite and
rozenite (copper/iron/aluminum salts) wash away with each rainstorm
event. The mineralogy and spatial distribution of mineralsin TP-3 are
important from the standpoint of acid-generation potential. Detailed
mapping and analysis of acid-generation potential across TP-3 will be
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accomplished during the design phase of the NTCRA and/or RI/FS.

4(a)(ii)Soil Contamination

Surface soil samples were collected from three residences located along
Mine Road near the Elizabeth Mine Site in July and November 2000. Each
sample was analyzed for metals through the EPA Contract Laboratory
Program (CLP). The soil data revealed a few instances where levels of
iron, lead, and thallium warrant further study as part of the RI/FS for the
site, because levels were greater than background. The concentrations of
these contaminants were not at levels considered to represent an acute
(short-term) hazard. The Agency for Toxic Substances and Disease
Registry (ATSDR) confirmed EPA’ s assessment that the residentia soil
data do not indicate any current risks that would warrant immediate EPA
action. All of the soil data has been transmitted to the residents and the
Vermont Department of Public Health. A more detailed evaluation of the
soil datawill be presented in the Baseline Human Health Risk Assessment,
prepared as part of the RI/FS.

4(a)(iii) Ground Water Contamination

Ground water studies to date are limited to samples from residential wells
along Mine Road, downgradient and side gradient from the Site, and
water level measurements from piezometers within and adjacent to the
tailings piles. Ground water quality information is available from nine
residential wells located along Mine Road, west of TP-1 and TP-2 (EPA
2000 and 2001 sampling program). The concentrations of chemicals
detected in drinking water were compared with the primary Maximum
Contaminant Levels (MCLSs), secondary MCLs (EPA, 1991, 1992), and
with the Vermont Health Advisories (VHAS) (VT Department of Health,
1998).

Drinking water from one former residence, situated at the downgradient
edge of TP-3, exceeded federa drinking water standards and/or EPA risk
criteriafor copper, cadmium, aluminum, and sulfates. The resident re-
located and the well is no longer used. None of the other residential wells
sampled, nor the monitoring well installed adjacent to TP-3 indicate an
adverse impact to groundwater by the mine.

To evaluate the nature of ground water flow within the tailings, nine
piezometers were installed through the tailings in July/August 2000. The
piezometers were developed and allowed to equilibrate with local pore
pressures. Monthly piezometer monitoring data (piezometric head) were
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collected for both the tailings and the till. The measurements collected to
date reflect summer, fall, and winter conditions. Ground water elevations
did not fluctuate significantly between the sampling events, suggesting a
hydraulic dampening effect within the tailings that masks the impact of
individual storm events. More data is needed to evaluate the seasond
impact on the ground water from precipitation and infiltration, particularly
in the spring.

M easurements within and below TP-1 and TP-2 indicate that ground
water flow istoward the north-northwest, generally following the pre-
tailings surface. Nested piezometer couplets indicate that thereis a dlight
downward vertical gradient throughout TP-1 and TP-2. Hydraulic
conductivity and porosity have not been determined at this point. The
information gathered to date indicates that the basal till underlying TP-1
and TP-2 isalow-yield, nearly impervious geologic material of
considerable thickness overlying bedrock. The thin, irregular water-
bearing unit between the tailings and till does not appear to be a
significant ground water resource, but it may be a preferred hydraulic
pathway for minor lateral flow and recharge to the base of the tailings.
The downward vertical gradient present during the summer, fal, and
winter months suggests, however, that any recharge to the tailings from
below is limited.

Recharge of ground water within the tailings material in TP-1 and TP-2 is
largely influenced by surface water infiltration. At present, ground water
infiltration and transport related to the decant tower and the geologic units
below the tailings is not well documented. Further investigation is
necessary to evaluate the significance of these features. Several ground
water seeps are observed (year-round) at the toe of TP-1, with fewer seeps
at the toe of TP-2. Individual seep flow is as much as 15 to 20 gallons per
minute. Flow rates for most seeps do not appear to vary significantly on a
seasonal basis, suggesting that the tailings pile “ dampens’ any seasonal or
episodic rain or snowmelt event.

A concrete diversion culvert, once situated below TP-2, has completely
eroded, resulting in direct discharge of the upper reach of Copperas Brook
onto the surface of TP-1. This has resulted in a year-round surface pond,
measuring one to two acres, on the top of TP-1. A similar concrete decant
tower remains in place below TP-1, to channel Copperas Brook flow from
the pond back into the natural drainage channel at the foot of TP-1.

A piezometer situated in TP-3 indicates the presence of a near surface

10
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unconfined water-bearing horizon above the bedrock and a second
saturated zone within the highly fractured bedrock. Depth to bedrock at
TP-3 is approximately 12 feet below ground surface. The piezometer
(nested-pair, representing different hydraulic zones) indicates that a
significant upward vertical gradient is present between the two water-
bearing zones in this area. Recharge to the bedrock aguifer is likely
through a combination of precipitation/infiltration and flooded
underground workings. The horizontal gradient in the TP-3 area, while
not known at thistime, is likely significant and follows the natural
topography. A more detailed evaluation of the groundwater data will be
presented in the Baseline Human Health Risk Assessment, prepared as part
of the RI/FS.

4.(a)(iv)Surface Water and Sediment Contamination

To assess the extent of environmental impact from the Elizabeth Mine,
EPA collected surface water and sediment samples throughout the
Elizabeth Mine area, within the WBOR watershed. Sample locations are
broadly divided into the following nine groupings (See Figure 4 for
surface water and sediment sampling locations):

C WBOR upstream of Mixing Zone includes the WBOR upstream
from the Air Vent and Copperas Brook

C Unaffected tributaries to the WBOR include Sargent Brook, Abbott
Brook, Fulton Brook, Jackson Brook, Bloody Brook, and lower
Lord Brook

C Air Vent Mixing Zone includes locations within the WBOR
between the Air Vent and the confluence with Copperas Brook —
approximately 2,500 feet in length

C Contamination Source Areas includes location within the Copperas
Brook watershed and the Air Vent prior to discharge into the
WBOR

C WBOR Mixing Zone include the section of the WBOR from
Copperas Brook confluence to a point approximately 2500 feet
downstream
WBOR Below Mixing Zone includes the stretch of WBOR between
the EBOR/WBOR confluence and EPA sample location No. 42
Affected tributaries of the WBOR include upper Lord Brook, two
intermittent streams on Mine Road, and an intermittent stream
within the Copperas Brook drainage

C East Branch of the Ompompanoosuc River (EBOR)

C Ompompanoosuc River below confluence of EBOR and WBOR

11
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For surface water, fifteen contaminants were detected at concentrations
above Vermont Water Quality Standards (VT WQS)) or EPA criteria,
including: aluminum, barium, cadmium, chromium, cobalt, copper,
cyanide, iron, lead, manganese, selenium, silver, thallium, vanadium, and
zinc. VTWQS are available for cadmium, chromium, copper, cyanide,
iron, lead, selenium, and zinc. EPA used published reference sources
(EPA, 1996, EPA, 1999, Suter, 1996) to establish the criteria used in this
report for aluminum, barium, cobalt, manganese, silver, thallium, and
vanadium.

Nine of these 15 contaminants appear to be clearly related to the source
material (tailings, waste rock, and heap leach piles) based on their
concentration and frequency of occurrence: aluminum, cadmium, cobalt,
copper, iron, manganese, selenium, silver, and zinc. Six of these metals
(aluminum, cobalt, copper, iron, manganese, and zinc) represent the bulk
of the risk and have been designated as the primary Contaminants of
Concern (COCs). The remaining three from the subset of nine
contaminants believed to be Site related (cadmium, selenium, and silver)
aswell as the other six contaminants detected above reference criteria
(barium, chromium, cyanide, lead, thallium, and vanadium) warrant
further evaluation as part of the RI/FS.

Two sediment-sampling events were completed in 2000 and one in 2001.
The first was completed in July 2000 and the second in September 2000.
The 2001 sediment-sampling event was also conducted in September,
along with a synoptic surface water-sampling event. In July 2000, 41
locations were sampled for total metals, acid volatile
sulfide/simultaneously extracted metals (AVS/SEM), grain size, and Total
Organic Carbon. One location was sampled for cyanide, and five locations
were sampled for Volatile Organic Compounds (VOCs), Semivolatile
Organic Compounds (SVOCs), pesticides, and PCBs. In October 2000, 11
of the 41 locations were sampled for total metals and AVS/SEM. In
September 2001, 25 locations were sampled for sediment, including eight
samplesin the “mudflat” area at the confluence of the Ompompanoosuc
and Connecticut Rivers. A more detailed evauation of the surface water
and sediment data will be presented in the Baseline Human Health Risk
Assessment, prepared as part of the RI/FS.

4(a)(v) Ecological Impact Summary

12
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The biological community (benthic organisms and fish) is severely
impacted in Copperas Brook, the upper reach of Lord Brook below the
South Open Cut, and in the Mixing Zone of the WBOR below Copperas
Brook. The WBOR does not achieve conditions similar to upstream
(Reference) locations until some point below Union Village Dam,
although algae metals concentrations remain high below the dam. Surface
water and sediment collected from Copperas Brook, the section of the
Mixing Zone closest to Copperas Brook, and the air vent are highly toxic
to aguatic organisms, such that survival of aquatic receptorsin thisareais
not likely. The toxicity test results indicate that these toxic effects
(mortality of the biota from exposure to the water or sediments) are not
present below the Mixing Zone. The benthic and fish surveys of the
WBOR indicate that the Air Vent contribution to the WBOR
contamination is not significant in terms of biological impact, even though
water chemistry results indicate the potential for impacts to the aguatic
organisms in this stretch of theriver. See Figure 5 for a summary of the
ecological results.

Collectively, the various lines of evidence suggest that EPA Location 27,
situated upstream of the confluence of the WBOR with the
Ompompanoosuc River, represents the best estimate for the location
where the WBOR achieves Vermont Water Quality Criteria for biological
metrics. Full recovery to upstream (Reference) conditionsis not observed
until Location 44 at Union Village Dam. Numerical VTWQS are
exceeded as far downstream as EPA Location 44. The distance from the
Copperas Brook confluence to EPA Location 44 is approximately six
miles. Since all of the lines of evidence show that Copperas Brook and the
Mixing Zone are the most severely impacted waterways it can be inferred
that TP-1, TP-2, and TP-3, which are the contaminant sources located
within the Copperas Brook drainage, are the cause of the impacts to the
WBOR. These impacts firmly support the need for an early cleanup action
(NTCRA) to address the principal sources of AMD. See Tables1 and 2
for the Hazard Indices associated with the contaminants of concern and
Figure 6 for the extent of the ecological impacts.

5. NPL Status

The Site was proposed for inclusion on the National Priorities List (NPL) in December
2000. The Site was finalized on the NPL on June 14, 2001 (F.R. Vol 66, No. 116, pages
32235-32242).

EPA began the remedial investigation and feasibility study of the Site in 2000.

13
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6. Maps, Pictures and Other Graphic Representations

Attachment 1 - Figures and Tables

Attachment 2 - EE/CA Approval Memo

Attachment 3 - ARARS Tables

Attachment 4 - EE/CA Fact Sheet

Attachment 5 - Response to Comments

Attachment 6 - Public Hearing Transcript

Attachment 7- Administrative Record Index
Attachment 8 - Letter of Concurrence from VT ANR
Attachment 9 - Enforcement Addendum

[1.B. Other Actionsto Date

1. Previous Actions

In 1988, the U.S. Army Corp of Engineers (USACE) discovered four large transformers
in the TP-2 area that appeared to be leaking. USACE notified the Vermont Department
of Environmental Conservation (VTDEC) of the transformers for follow-up
investigation. The mine owner claimed that equipment at the mine belonged to the
former mine owners and that the transformers had been on the property since 1946. The
owner pointed out the presence of 12 smaller transformersin one of the mine buildings.
USACE discovered 16 additional smaller transformers in the compressor building. In
November 1991, VTDEC sampled the transformers for polychlorinated biphenyls
(PCBs). The analytical results indicated that one transformer contained over one gallon
of PCB ails. In February 1992, the owner was requested under Title 10 V.S A. Section
1283 to remove the oil for proper disposal. In March 1992, the owner notified the
VTDEC that he had complied with the removal order.

In July 1989, it was discovered that the mine was being used as an illegal dumpsite for
out-of -state construction/demolition debris and possibly for industrial/domestic sewage
sludge. The dumpsite was located in the central portion of TP-1. Excavation pits were
dug in the dump area to determine if hazardous wastes were present. During excavation,
soils were analyzed with a photoionization detector and samples of a sludge-like material
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were collected by VTDEC for analysis. The only metals detected above the method
detection limits were lead (250 ppb) and zinc (8,400 ppb). No semivolatile organic
compounds (SVOCs) were identified by Method 8270 analysis. A total of nine VOCs
were identified by Method 8240 analysis. Two compounds present in the sample were
acetone (17 ppb) and an unknown phthal ate ester (40 ppb). The sludge and debris were
left in-place and the excavated soil back-filled. No removal actions were undertaken. The
owner subsequently covered portions of TP-1 (up to 60%) with athin soil cover.
Indigenous species of grass and acid-tolerant trees and shrubs have established
themselves on the soil cover.

No previous EPA-lead CERCLA removal or remedial actions have been undertaken at the
Site.

2. Current Actions

The Siteis currently under investigation as part of a RI/FS. At the same time, in order to
control the continuing contamination of the surface soils, sediments, and groundwater as
expeditioudly as possible, EPA conducted an EE/CA to support a non-time critical
removal action. (see EE/CA Approva Memorandum, Attachment 2). The EE/CA
evaluated various response actions to control the source of contamination at the Site,
based upon cogt, effectiveness, and implementability. The EE/CA was completed by a
contractor for the United States Army Corps of Engineers though an interagency
agreement (IAG) with EPA under EPA oversight.

The fina EE/CA Report was placed into the site file in March 2002. EPA mailed copies
of the EE/CA Fact sheet describing the proposed NTCRA to the State of Vermont, local
officias, local residents, PRPs, and other interested parties. EPA held public
informationa meetings on March 27 and March 28, 2002 to present the EE/CA and EPA's
preferred alternative (see EE/CA Fact Sheet, Attachment 4). EPA then held a public
hearing on April 10, 2002 to receive ora comments. The public comment period began
on March 15 and ended on April 15. The NTCRA selected in this Action Memorandum is
EPA's formal decision stemming from the EE/CA processin compliance with CERCLA
and the National Contingency Plan (NCP), 40 C.F.R. Part 300. Approximately 65
discrete sets of comments, in addition to the statements at the formal hearing were
received in writing during the comment period. The comments were fully considered in the
preparation of this Action Memorandum.

While the NTCRA will accelerate the overal Site cleanup by containing and reducing site
contamination, it may not constitute the complete and fina cleanup plan for the Site.
Additional response actions, either removal or remedial, may be considered as more
information regarding the Site conditions become available. The NTCRA is consistent
with the RI/FS and long-term remedial response at the Site.
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C. State and L ocal Authorities Role

1. State and Local Actions to Date

The State supported the inclusion of the Site on the NPL and has since reviewed
and commented on the various components of the RI/FS. EPA consulted with the
State regarding the performance of a non-time-critical removal action at the Site,
and the State has indicated its full support for this expedited approach to site
cleanup. The VT ANR has provided EPA with aletter of concurrence regarding
the NTCRA (See Attachment 8).

Locd authorities have been actively involved in the Site and have expressed
support for the NTCRA. The selectboards for both Strafford and Thetford
submitted comments in support of the cleanup action proposed by EPA (See
Attachment 5).

2. Potential for Continued State/L ocal Response

The State and local authorities are expected to maintain ahigh level of interest in
the Site. The State is expected to review and comment on the upcoming RI/FS
activities, aswell asthe final selection of aremedial action. The State will aso
participate in the implementation of the NTCRA as a support agency. The State
will have responsibility for performing the post-removal-site control (PRSC) and
plans on entering into a Memorandum of Agreement with EPA that will document
its commitment to funding and conducting the required PRSC. Loca governments
are expected to remain highly involved in the design and implementation of the
cleanup as well asthe RI/FS. The mgjor vehicle for local government and
community involvement will be through the Elizabeth Mine Community Advisory
Group (EMCAG).
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1. THREATSTO PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT
AND STATUTORY AND REGULATORY AUTHORITIES

Section 300.415(b)(2) of the NCP lists a number of factors for EPA to consider in determining
whether aremoval action is appropriate, including:

- (1) Actua or potential exposure to nearby human populations, animals, or the food
chain from hazardous substances or pollutants or contaminants,

- (i) Actual or potential contamination of drinking water supplies or sensitive
ecosystems,

- (i) Hazardous substances or pollutants or contaminants in drums, barrels, tanks,
or other bulk storage containers, that may pose athreat of release;

- (iv) High levels of hazardous substances or pollutants or contaminants in soils
largely at or near the surface, that may migrate;

- (V) Weather conditions that may cause hazardous substances or pollutants or
contaminants to migrate or be released,;

- (vi) Threat of fire or explosion;

- (vii) The availability of other appropriate federal or state response mechanismsto
respond to the release; and

- (viii) Other situations or factors that may pose threats to public health or welfare
of the United States or the environment.

An evaluation of the conditions at the Elizabeth Mine Site indicates that several of these factors
are applicable, as described below.

(i) Actual or potential exposure to nearby human populations, animals, or the food chain from
hazardous substances, pollutants, or contaminants. There is current actual exposure of animalsto
hazardous substances, pollutants, and contaminants such that the benthic organism and fish
communities have been severely impacted. A five-mile stretch of the WBOR violates VTWQS
for both numerical and biological water quality measures. The entire one mile stretch of
Copperas Brook and the one mile stretch of the WBOR downstream of its confluence with
Copperas Brook were found to be severely impacted based upon fish and benthic surveys. In
addition, there is a potential exposure to hazardous substances, pollutants, or contaminants from
ingestion of groundwater by individuals within close proximity to TP-3. A water supply was
recently removed from use due to contamination above federal and state drinking water
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standards.

(ii) Actual or potential contamination of drinking water supplies or sensitive ecosystems. Prior to
the termination of the use of one water supply well, there was actual contamination of a drinking
water supply by the mine waste. The potential for future contamination of water supplies
remains for any future wells installed in close proximity to the tailings. The aquatic ecosystems
of Copperas Brook and the WBOR have been substantially impacted by the tailings. Surface
water data documents actual contamination of the entire one-mile length of Copperas Brook and
an additional five miles of the WBOR, extending to below the Union Village Dam. Sediment
data suggests that contamination extends to the confluence of the Connecticut River, which is
another three miles downstream of the dam. Site-related contamination has clearly resulted in
significant impairment to ecosystems in the mine area.

(iv) High concentrations of hazardous substances, pollutants, or contaminants in soils at or near
the surface that may migrate. High concentrations of metals (including aluminum, cadmium,
chromium, cobalt, copper, iron, manganese, and zinc) have been detected in tailings materials
exposed at the surface in the Elizabeth Mine area. Currently, alarge portion of TP-1 and TP-2
(five to seven acres) haslittle to no vegetated cover. TP-3 islargely unvegetated. Contamination
is being continually released from these areas through erosion and acid mobilization of the
metals. Local residents report that migration of dry oxidized tailings through wind-blown dust
has been a problem in the past. Wind blown transport of tailings would continue to be a problem
if actions are not taken to stabilize (cover) the TP-1 and TP-2 tailings.

(v) Wesather conditions that may cause hazardous substances, pollutants or contaminants to
migrate or be released. The principal contaminant transport pathway at the Elizabeth Mine Site
is storm water runoff. The mineis situated in amountain valley in east central Vermont, where
storm conditions through much of the year produce short-term rainfall events. Annual
precipitation averages approximately 35 inches in the South Strafford area. Erosion of exposed
tailings results in acid drainage with high dissolved and suspended metals runoff, which flows
into the headwaters of Copperas Brook and ultimately to the WBOR. Spring snowmelt
conditions contribute the greatest metal and acid loads to the surface water environment over a
four-week period from early April to early May. Snow pack at the beginning of the spring melt
istypically in the three to four-foot range throughout the Copperas Brook watershed.
Catastrophic failure of TP-1 resulting from extreme weather events or small earthquakes could
have a significant long-term adverse effect the quality of the WBOR.

(vii) The availability of other appropriate federal or state response mechanisms to respond to the
release. There are no other known federal or state funds or response mechanisms available to
finance this action. The State of Vermont will be committing to a significant financial
obligation just to maintain the PRSC once the NTCRA is completed.

Combined, these factors indicate that the tailings, water rock, and heap leach piles at the
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Elizabeth Mine Site constitute a threat to human health or the environment (principally to
sensitive ecological receptors) through the release, or potential release, of hazardous substances,
pollutants, and contaminants into the environment. A NTCRA is therefore appropriate to abate,
prevent, minimize, stabilize, mitigate, or eliminate such threats. In particular, aNTCRA is
necessary to provide source control measures to remove, control, or contain the risk to the
sensitive ecological receptors within Copperas Brook and the WBOR as well as potential future
users of the groundwater.

Thisremoval is designated as non-time-critical because more than six months planning timeis
available before on-site activities must be initiated. Prior to the actual performance of a non-time
critical remova at this Site, Section 300.415(b)(4) of the NCP requires that an engineering
evaluation/cost analysis (EE/CA) be performed in order to weigh different response options. An
EE/CA was performed, and the EE/CA Report was distributed (and made available) to the public,
as discussed previoudly.

V. ENDANGERMENT DETERMINATION

Actual or threatened releases of hazardous substances, pollutants, or contaminants, from this Site,
if not addressed by implementing the response action selected in this Action Memorandum, may
present an imminent and substantial endangerment to public health, or welfare, or the
environment.

V. EXEMPTION FROM STATUTORY LIMITS

This remova will require funding above the $2 million and will require more than 1 year to
implement, which are both exceedances of statutory ceilings established under 42 U.S.C. 88 9604
(©)(1). The proposed NTCRA is projected to cost $18 million and take 36-48 months to
complete. However, a*“consistency” exemption under 42 U.S.C. 88 9604 (¢)(1)(C) isinvoked
through this Action Memorandum to allow EPA to exceed $2 million ceiling and 12 month limit
in order to implement the NTCRA proposed in this Action Memorandum.

The proposed continued response actions, as described in this Action Memorandum, are
otherwise appropriate and consistent with the remedial action to be taken. The NTCRA included
in this Action Memorandum will control the primary source of contamination to the surface water
and sediments of Copperas Brook and the West Branch of the Ompompanoosuc River.
Consolidation and capping along with treatment of the run-off and seeps are response actions that
would be consistent with the type of actions that would be considered as part of the expected
remedia response and do not preclude any future remedial response that may be necessary.

The implementation of the NTCRA is necessary to prevent the further migration of the
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contamination in the soils. Authority to invoke this consistency exemption has been delegated

from the Regional Administrator, EPA Region I, to the Director of the EPA Region | Office of
Site Remediation and Restoration (Delegation No. 14-2) on April 5, 2002.

VI. PROPOSED ACTIONSAND ESTIMATED COSTS

1. Remova Action Objectives
The following removal action objectives have been developed for the Site:

C Achieve VT WQS (chemical and biological) as well as other applicable standards
for the WBOR by preventing or minimizing the discharge of water with mine-
related metals contamination to Copperas Brook and the WBOR,

Minimize erosion and transport of tailings or contaminated soil into the surface
waters of Copperas Brook and the WBOR;

Evaluate the stability of the waste piles (tailings, waste rock, and leach piles) and
modify slope configurations (re-grading, covering, or buttressing) as necessary to
provide for an acceptable level of long-term stability;

C Consider measures to minimize and, if possible, avoid an adverse effect on historic
resources at the Site, as required by the National Historic Preservation Act
(NHPA); and

C Comply with all applicable, relevant, and appropriate federa and state regulations
(ARARS) while achieving these objectives.

2. Proposed Action Description

Alternative 2C: Capping, surface water diversion/groundwater diversion, and passive
treatment

The objective of the selected alternative, which was identified as Alternative 2C in the
EE/CA and Proposed Plan, isto minimize the generation of AMD and to capture and
treat the remaining AMD that flows from the three tailings piles (TP-1, TP-2, and TP-3).
The goal of this action will be to improve the water quality of the WBOR and to
minimize the effect of the cleanup on the historic resources located at the Site. See
Figure 7 for a conceptual plan view of the cleanup.

The major components of Alternative 2C include:
1. Surface water and groundwater diversion ditches. Diversion ditches will be
installed around the perimeter of the tailings to intercept clean water and carry this water

around the tailings. Thiswill prevent clean water from coming into contact with the
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sulfide-bearing materials that cause the AMD. These trenches will be installed to a depth
that will intercept shallow groundwater that may also be flowing into the tailings.

2. Slope Stabilization: Stabilization of the steep slopes of TP-1 and TP-2. Design
studies will determine the extent to which the slopes of TP-1 and TP-2 require
stabilization. Factors that EPA will consider during the design include: stability of the
tailings and cover system, minimization of erosion, reduction in AMD, historic
preservation, and future use of the Site.

3. Infiltration barrier cover system: Installation of an infiltration barrier cover over
TP-1and TP-2. The cover is expected to have the following layers (top to bottom):
' Soil/Vegetation layer: This layer provides support for the vegetative cover,
protects the barrier layers, and allows for the retention and use of water by
vegetation. It will include approximately 6 inches of topsoil and 12 inches of
additional soil material. EPA will try to minimize the thickness of thislayer in a
manner which will preserve the protectiveness of the remedy, while reducing the
amount of fill material that will have to be trucked to the Site vialocal roads.
Alternative cover materials, such as stone, will also be evaluated during design.
' Drainage layer: This layer allows for the drainage of water that flows through the
soil layer and cannot flow past the barrier layer. A geosynthetic (engineered)
drainage layer provides a conduit to carry water off the barrier layer without
allowing the water to pond on top of the barrier layer.

' Barrier layer: This layer prevents water from flowing into the tailings. The top
barrier will be ageomembrane. During design, the need for a second barrier
layer will be evaluated. If determined necessary, the second barrier layer would
be a geosynthetic clay liner. The design will also evaluate the need for a barrier
layer on the steep slopes. If design studies indicate that an equivalent level of
erosion stabilization and infiltration reduction can be achieved using an
aternative cover configuration, EPA will be consider using an alternative cover
(smple soil cover or stone cover) design to preserve the profile of the slopes of
TP-1and TP-2.

' The cover system will have afinal grade to promote drainage off the cover and
prevent ponding on the primary barrier layer.

4. Collection and treatment of the seeps along the toe of TP-1: A collection system
will be designed to capture the seeps that discharge along the toe of TP-1. This water
will be treated using a combination of aerobic and anaerobic passive systems. The
passive treatment system concept for TP-1 includes:
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C Holding ponds to stabilize flow;

C Anoxic limestone channels to neutralize acidity;

C Anaerobic bioreactors (either Successive Alkalinity Producing Systems (SAPs),
Sulfate Reducing Bacteria (SRBs) or both) to further neutralize acidity and
reduce metal concentrations using organic material and limestone; and

C Aerobic wetlands to remove additional metals in a open water wetland.

A series of design studies will be performed to optimize the passive treatment system.
The design may determine that some of the components above are not necessary or that
some phasing of the implementation of the treatment system is appropriate to evaluate
long-term flow after installation of the cap. The effluent from the treatment system will
be designed to comply with the federal Clean Water Act and the State of VT Water
Quality Standards.

5. Preservation of a portion of TP-3. The SHPO and VT ANR have advocated the
preservation of a portion of TP-3 to the extent practical. As aresult, no cover or
substantial regrading will occur within the area of TP-3 that is designated for
preservation. Some limited work may be performed to minimize the erosion in the area.
Because the maintenance costs associated with the preservation of TP-3 will be paid for
by the State of Vermont, EPA has deferred to the State for a determination regarding the
amount of TP-3 to be preserved. Three preservation options were presented in the
EE/CA. Thethree options are shown in Figure 8. VT ANR has informed EPA that only
partial preservation or no preservation are viable options given the cost for the treatment
system required for full preservation. Prior to the completion of the design for the
NTCRA, EPA will present the VT ANR with arefined estimate of the costs to maintain a
passive treatment system for TP-3. At that time, EPA will request afinal determination
regarding the amount of TP-3 to be preserved, if any.

6. Collection and treatment of run-off from TP-3: The flow from the area of TP-3 that
isleft in place due to historic preservation concerns will be collected in an interceptor
trench installed along the edge of the waste rock and heap leach piles. Thiswater will be
treated using a combination of aerobic and anaerobic passive systems. The passive
treatment system concept at this time includes:

C Holding ponds to stabilize flow;

C A lime application system (Semi-Active Alkalinity Dosing System) and settling
basin for initial treatment prior to the anaerobic bioreactors,

C Anaerobic bioreactors (either Successive Alkalinity Producing Systems (SAPs),
Sulfate Reducing Bacteria (SRBs) or both) to neutralize acidity and reduce metal
concentrations using organic material and limestone; and

C Aerobic wetlands to remove additional metals in a open water wetland.
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A series of design studies will be performed to optimize the passive treatment system.
The effluent from the treatment system will be designed to comply with the federal Clean
Water Act and the State of VT Water Quality Standards.

Capital Cost of Preferred Alternative: The approximate capital cost for Alternative 2C
ranges from $13.8 million if all of TP-3 isleft in place to $16 million for complete
excavation of TP-3.

Post-Removal Site Control (PRSC): Long-term maintenance of the multilayer cap and
passive treatment systems will be necessary to maintain the effectiveness of the cleanup.
The State of Vermont will be responsible for all PRSC activities including: mowing and
erosion repairs for the cover systems, cleaning the diversion ditches, sampling and
maintaining the passive treatment systems, and periodic replacement of portions of the
passive treatment systems. Attachment 8 contains the letter of concurrence from the
State of Vermont regarding the NTCRA and the obligation for the State to perform the
PRSC.

The expected cost to the State of Vermont varies considerably, depending upon the
percentage of TP-3 preserved. The annual cost to maintain the cover and treatment
system for TP-1 and TP-2 alone would be approximately $90,000. The estimated range
of coststo treat TP-3 assuming that 20 - 50% of TP-3 is preserved ranges from $153,000
to $200,000 per year.

3. Contribution to Remedial Performance

The NTCRA proposed in this document is expected to contribute significantly to the long-
term remedia action. The remedial goal for this Site is to protect human health and the
environment. More specifically, the remedial response will seek to address any threats to
human health or the environment that have not be resolved by the NTCRA. The remova
of the source of the contamination is entirely consistent with al potential future remedial
responses.

The completion of the RI/FS will focus on the need for additional source control beyond
the NTCRA and the need for long-term groundwater response. Additional EE/CAs may
be prepared and NTCRAS proposed if Site conditions reveal the need for source control

actionsin addition to those required under a future ROD.

3. Description of Alternative Technologies

In addition to the selected NTCRA described above, which utilizes capping and treatment
to protect human health and the environment at the Site, other general response measures

23



ACTION MEMORANDUM FOR THE ELIZABETH MINE SITE - AUGUST 2002

were identified, screened, and analyzed in the EE/CA for potential applicability at the Site.
All the alternatives that were described in the EE/CA (including the selected NTCRA
aternative) included the following baseline items:

C Preservation of a portion of TP-3 to protect historic resources (up to 100%, exact
amount to be determined during design);

Diversion of surface water away from TP-1, TP-2 and TP-3;

Collection and treatment of storm water runoff and drainage from TP-3 with
passive treatment systems,

Collection and treatment of drainage from the seeps at the toe of TP-1 with
passive treatment systems,

Stabilization of the steep slope areas of TP-1 and TP-2 only as necessary to
achieve acceptable long-term stability while maintaining the current tailing
profile to the extent possible; and

C Backfilling/stabilization of the decant piping system beneath TP-1.

O 0 00

The items above represent common components of each of the cleanup alternatives. The
remaining component of each cleanup alternativesis the type of cover system that would
beinstalled over TP-1 and TP-2. Four different cover systems were developed for
consideration in the EE/CA. Cleanup aternatives 2B and 2C have the same multilayer
cover system but differ because alternative 2B proposes to consolidate TP-2 onto TP-1 to
reduce the size of the cover. Figure 7 shows a plan view of the baseline items described
above and the cover system for each Alternative. Table 3 provides a summary of the
costs for each alternative. The four cleanup alternatives evaluated in the EE/CA, in
addition to the alternative selected for the NTCRA, are described below.

Alternative 2B (Geosynthetic Infiltration Barrier Cover System with TP-2
Removal)
In addition to the baseline items previously discussed, Alternative 2B includes:

C Consolidation of TP-2 onto TP-1;

C Consolidation of the portion of TP-3 (if any) designated for removal onto TP-1;
and

C Placement of a multilayer infiltration barrier cover system over consolidated TP-
1.

Capital costs for Alternative 2B range from: $13.8 to $16.7 million depending upon the
percentage of TP-3 removed. The maintenance costs for the cleanup would be the
responsibility of the State of Vermont. The estimated annual costs to inspect, maintain,
and sample range from $82,000 - $482,000 per year depending upon the percentage of
TP-3 that is retained for treatment.
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Alternative 3B (Evapotranspiration Soil Cover)

Alternative 3B isasoil cover of sufficient thicknessto for alow the water retention,
evaporation, and transpiration properties of a vegetated soil to minimize infiltration into
the tailings. In addition to the baseline items previously discussed, Alternative 3B
includes:

C Consolidation of the portion of TP-3 (if any) designated for removal onto TP-1,
and

C Placement of a 42 inch thick soil cover over TP-1 and TP-2 to reduce infiltration
by means of evaporation and plant use.

Capital cost for Alternative 3B range from: $12.4 to $15.6 million depending upon the
percentage of TP-3 removed. The maintenance costs for the cleanup would be the
responsibility of the State of Vermont. The estimated annual costs to inspect, maintain,
and sample range from $110,000 - $510,000 per year depending upon the percentage of
TP-3 that is retained for treatment.

Alternative 3C (Minimal Soil Cover)

Alternative 3C is designed to have aminimal soil cover. Alternative 3C would only
dightly reduce infiltration of water and oxygen into the tailings beyond what is currently
occurring.

In addition to the baseline items previously discussed, Alternative 3C includes:

C Consolidation of the portion of TP-3 (if any) designated for removal onto TP-1;
and
C Placement of the six inches of soil over the surface of TP-1 and TP-2.

Capital costs for Alternative 3C range from: $9.5 to $12.3 million depending upon the
percentage of TP-3 removed. The maintenance costs for the cleanup would be the
responsibility of the State of Vermont. The estimated annual costs to inspect, maintain,
and sample range from $132,000 - $532,000 per year depending upon the percentage of
TP-3 that is retained for treatment.

Alternative 3D (Hardpan Barrier Layer)

Alternative 3D includes a chemical cap formed by the reaction of the sulfides and
carbonate to form a gypsum layer that will substantially reduce infiltration. In addition
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to the baseline items previously discussed, Alternative 3D includes:

C Consolidation of the portion of TP-3 (if any) designated for removal onto TP-1;

C Placing lime and/or crushed limestone on top of the tailings to form a chemical
cap on TP-1 and TP-2;

C Placement of a drainage net beneath the soil to prevent ponding of water above
the hardpan layer; and

C Placement of 18 inches of soil on top of the limestone to promote a long-term
vegetative cover.

Capital costs for Alternative 3D range from: $12.2 to $15 million depending upon the
percentage of TP-3 removed. The maintenance costs for the cleanup would be the
responsibility of the State of Vermont. The estimated annual costs to inspect, maintain,
and sample range from $90,000 - $490,000 per year depending upon the percentage of
TP-3 that isretained for treatment.

Asrequired under CERCLA and the NCP, during the EE/CA process, al of the
aternatives were evaluated independently based upon cost, effectiveness, and
implementability. Cost was used to assess options of similar effectiveness and
implementability. The direct capital, indirect capital, and post-removal site control costs
(operation and maintenance) were estimated for each alternative. Effectiveness was based
upon the ability of the alternative to meet the removal action objectives. The effectiveness
evaluation also involved the assessment of federa and state applicable or relevant and
appropriate requirements (ARARS), the short term risks associated with the aternative,
timeliness, and the overall protection of human health and the environment.
Implementability involved the assessment of constructability and operational issues.

In the EE/CA's independent analysis of each aternative, al of the aternatives were
deemed effective in terms of overall protectiveness by reducing potential long-term risks at
the Site and technical feasibility. The only significant difference between the alternatives
is the cover system proposed for TP-1 and TP-2. The limited soil cover and chemica
cap included in Alternatives 3C and 3D were considered to have the greatest uncertainty
in meeting the objective of long-term effectiveness. Alternatives 2B, 2C, and 3B are the
only cleanup alternatives with a cover system that would comply with the VT SWMR
requirements for a cover system with a permeability of lessthan 1 x 10° cm/sec. Asa
result, only 2B, 2C, and 3B (which meet the permeability requirements) were eligible for
selection as the recommended cleanup alternative.

After comparing these aternatives and weighing the strengths and weaknesses, EPA has
selected Alternative 2C as presented in this cleanup plan as the best balance of human
health and environmental protection considering cost, effectiveness, and
implementability of each of the cleanup aternatives. The selected alternative (Alternative
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2C) provides the highest degree of effectiveness and implementability. The selected
aternative (Alternative 2C) fully satisfies al of the criteria under the NCP and provides
the best balance of the evaluation criteria. See the EE/CA for a more detailed presentation
of the cost and the basic components of each alternative.

4. EE/CA
Attachment 2 isthe EE/CA Approval Memorandum, Attachment 4 is the EPA's Proposed
Plan/EE/CA Fact Sheet and Attachment 5 is EPA's Response to Comments on the EE/CA

and EE/CA fact Sheet. The EE/CA Report itsalf isfound in the Administrative Record for
the Site.

5. Applicable or Relevant and Appropriate Requirements

Through the EE/CA process, EPA has evaluated the universe of federal and state
applicable or relevant and appropriate requirements (ARARS) which are within the scope
of thisNTCRA. Attachment 4isalist of all such ARARS. EPA has determined that the
selected NTCRA will be designed, constructed, operated, and maintained to attain all of
the identified ARARS, in accordance with 40 C.F.R. 8300.415(j), with the specific
findings made under the following regulations for which public comment was sought.

(1) Unavoidable impactsto Wetlands and Floodplain:

The Wetlands below TP-1, on the surface of TP-1, adjacent to the adit, and within the
stream channel of Copperas Brook from TP-3 to the outlet of TP-1, as well as floodplain
areas within Copperas Brook from TP-3 to the outlet of TP-1, will be impacted by the
cleanup action. Under Executive Order 11990, regarding protection of wetlands, and
Executive Order 11988, regarding protection of floodplains, from federal projects, EPA
has made the finding that these impacts are unavoidable as there are no practicable
aternatives to the cleanup activities. The wetlands in these areas will be completely
destroyed. In compliance with federal and state wetland protection standards, wetland
mitigation will be included in the design. The cleanup action also involves the dredging
and filling of additional wetlands and waters of the United States. Portions of Copperas
Brook will be altered and re-located to separate it from the tailings. The re-location is

unavoidable as the natural channel is beneath the tailings and removal of the two million
cubic yards of tailingsis considered impracticable. Mitigation of the wetlands and
waterway alterations will be addressed during the design phase, in accordance with
federal and state standards. Any floodplain impacts will be mitigated by designing a
final surface water flow system that will result in equal or better flood storage capacity
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than what currently exists.
(2) Adver se Effect to a Historic Resource

Section 106 of the National Historic Preservation Act (NHPA) of 1966, as amended (16
USC 470f), requires EPA to take into account the effects of all actions on historic
properties that have been determined to be eligible for the National Register of Historic
Places. EPA has determined the Elizabeth Mine Site to be eligible for the National
Register of Historic Places. EPA has also determined that the construction activities
required to implement the cleanup will have direct and indirect impacts on features of the
historic property at the Elizabeth Mine Site. EPA has determined that these impacts are
unavoidable and necessary to protect human health and the environment. The preliminary
Area of Potential Effect (APE) for direct effectsis shown in Figure 7. The APE will be
further defined to address indirect effects, cumulative effects and other effects as part of
the design. EPA will work with the SHPO and other consulting partiesto develop a
Memorandum of Agreement (MOA) regarding the adverse effects to historic resources
between the EPA, the SHPO, and other appropriate consulting parties to address any
adverse effects to historic properties.

(3) Findings with respect to the VT Solid Waste Management Rules:

EPA has determined that certain requirements of the VT Solid Waste Management Rules
(VT SWMR) cannot be met in order to implement the cleanup action consistent with
historic preservation and community concerns regarding truck traffic and cost. EPA is
making the finding that alternative measures can be taken in implementing the remedy
given that:

C the proposed alternative measures to the requirements of the VT SWMR will not
endanger or tend to endanger human health or safety;

C compliance with certain VT SWMR would produce serious hardship by causing
the destruction of certain areas targeted for historic preservation without equal or
greater benefit to the public;

C the material at the Site is not considered to be a hazardous waste subject to
regulation under the Resource Conservation and Recovery Act (RCRA) Subtitle
C; and

C there is no practicable means known or available to meet both the historic
preservation requirements and certain requirements of the VT SWMR, however,
the substitute or alternative measures proposed in this cleanup plan would achieve
an equivalent level of protection of public health and the environment.
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The specific alternative measures proposed to the particular requirements of the VT
SWMR are detailed below:

C The design of the cleanup will determine the appropriate surface and slope grades
at the Site as opposed to the minimum grade of 5% and the maximum grade of
33% specified inthe VT SWMR. Performance objectives for the grading will be
to: minimize ponding on the barrier layer and promote run-off; minimize erosion;
minimize AMD generation; and optimize slope stegpness in the interest of
historic preservation.

C Final closure of exposed waste rock and heap leach piles would not be required
for TP-3. EPA would design and construct a collection and treatment system to
address the run-off from TP-3. The change is dependent upon VT ANR
accepting the responsibility for the maintenance of the treatment system.

C Cleanup alternatives will not be required to include an infiltration barrier on the
slopes of TP-1 or TP-2 if the design determines the infiltration barrier to be
unnecessary to stabilize the slopes, minimize erosion, and minimize AMD
generation.

6. Project Schedule

Upon the Division Director's signature of this Action Memorandum, EPA intends to begin
implementation of the design for the NTCRA with federal fundsin 2002 or 2003. The
NTCRA construction activities should be completed in early 2006.

29



ACTION MEMORANDUM FOR THE ELIZABETH MINE SITE - AUGUST 2002

B. Estimated Costs

Extramural Costs
Regional Allowance Costs $15,400,000
(Money from nationa cleanup fund with contingency)

Other extramural costs

Contract Laboratory Program $80,000
State of Vermont Cooperative Agreement $60,000
Total Extramural Costs $15,540,000

Intramural Cost

Intramural Direct $100,000
Intramural Indirect $100,000
Tota Intramural $150,000
Contingency (10%) $1,600,000

Total Removal Projected Celling
for this action $17,490,000

EPA has estimated that the indirect costs of for this NTCRA would be $ 4,500,000. While the
indirect costs are not included in the NTCRA ceiling, these costs would be included in the total
project costs with respect to any future cost recovery action.
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VIl. EXPECTED CHANGE INTHE SITUATION SHOULD ACTION BE DELAYED
OR NOT TAKEN

If the NTCRA is not implemented, the contaminants will continue to leach from the tailings, waste
rock, and heap leach pilesinto the surface water of Copperas Brook and the West Branch of the
Ompompanoosuc River. These impacts have resulted in Copperas Brook being biologically dead
and a significant impairment of five miles of the West Branch. The entire length of Copperas
Brook and a six mile stretch of the West Branch fail Vermont Water Quality Standards. The
cleanup plan described in this Action Memorandum would significantly reduce the impacts from
the Site to the WBOR. It is possible that almost five miles of the WBOR will be restored to
biological VT WQS as aresult of this action. EPA also believes that the cleanup fully considers
the historic value of the site and includes all reasonable measures to minimize the adverse effect
to the historic resources. The cleanup will aso have a high degree of long-term effectiveness
and minimizes the long-term costs to the State of Vermont. The cleanup is consistent with
EPA’s program management goal of reducing the risk to ecological receptors to levels that will
result in the recovery and maintenance of healthy local populations and communities of biota.
The cleanup is also consistent with the November 20, 2001 letter from the EMCAG indicating
that nine of the ten groups represented in the EMCAG support cleanup Alternative 2C (the EPA
preferred aternative). In addition, there is a potentia for the failure of the decant tower that runs
within TP-1. Failure of this structure could expose a large area of unoxidized tailings and/or
cause the accelerated erosion of the tailings resulting in a significant short term acid shock to the
waterways.

VIII. OUTSTANDING POLICY ISSUES

There are only afew policy issues at this Site. The balancing of historic preservation and cleanup
objectives as required by the National Historic Preservation Act has been amajor issuein the
development of the cleanup approach. EPA has actively consulted with the State Historic
Preservation Officer, the local Native American populations, the local governmenta officials,
Congressional representatives, and the other stakeholders regarding thisissue. All cleanup
actions would have some impact on the historic resources at the Site and EPA believes the action
selected in this Action Memorandum provides the best balance of the federal and state cleanup
requirements and the historic preservation concerns. EPA will work with the State Historic
Preservation Officer to develop a Memorandum of Agreement that documents the mitigation
activities that will be implemented to address the impacts to historic resources. 1n addition, EPA
will work with the VT ANR to develop a MOA to address the performance and financing of the
O & M. The other policy issue isthe use of a NTCRA to respond to an ecological threat. EPA
has used the NTCRA approach at severa mining sites across the county to successfully address
ecological impacts from acid mine drainage. The type of action and the use of the NTCRA
authority at the Elizabeth Mine Site is consistent with those precedents.
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IX. ENFORCEMENT

Additional information on the enforcement strategy for this case is contained in Attachment 9
(Enforcement Confidential - Not for Public Release).

X. RECOMMENDATION

This decision document represents the selected removal action for the Elizabeth Mine Superfund
Site, in Strafford, Orange County, Vermont, developed in accordance with CERCLA as
amended, and is not inconsistent with the NCP. This decision is based upon the Administrative
Record for the Site.

Conditions at the Site meet the NCP criteria for a removal action as specified at 40 C.F.R. §
300.415(b)(2). 1 recommend your approval of the proposed removal action. The total project
ceiling for the NTCRA, if approved, will be $17,490,000. I also recommend and request your
approval of a “consistency” exemption to the statutory limits of $2 million and one year on
removal actions.

-

Approve -~ Disapprove

E - - : J
i N a 7 ’ e — . 7
fooss = ~/,_’_) LS ST e

Richard Cavagne’ro, Acting Director
Office of Site Remediation and Restoration

Date: // }/ a
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ATTACHMENT 2

EE/CA APPROVAL MEMORANDUM
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MEMORANDUM
DATE: February 9, 2000

SUBJ: Elizabeth Copper Mine Site - Approval Memorandum to perform Engineering
Evaluation/Cost Analyses for a Non-Time Critical Removal Action

FROM: Edward Hathaway, RPM ME/VT/CT Superfund Section

THRU: Donald Berger, Chie(?
Remediation and Restoratr

Richard Cavagnero, Chie
Emergency Planning and Regpofis

TO: Patricia L. Meaney, Director
Office of Site Remediation and Restoration

T Subject

Investigations have determined that there has been a release ot hazardous substances to e
env1ronment at the Elizabeth Mme Site in Strafford Vermont. This Site is a National Priorities
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This memorandum documents the decision to proceed with an Engineering Evaluation/Cost

Anal\ ses (FF/CA) for a non-time critical removal action (NTCRA) at the Elizabeth Mine Site.
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wxll be prepared by a contractor working for the United States Army Corps ot Engineers (LUL)
under EPA oversight. This approval memorandum authorizes the expenditure of federal funds for
the EE/CA. When the Site is listed on the NPL, the remedial investigation and feasibility study
addressing all areas not fully remediated as a result of the NTCRA will be conducted.

The decision to proceed with the EE/CA is consistent with EPA guidance regarding Superfund
Accelerated Cleanup Model (SACM) early actions and the long-term remedial strategy for this
Site. This memorandum is not a final Agency decision regarding the selection of a response
action for the Site.

Toll Free « 1-888-372-7341
intemnet Address {URL) » hitp:/iwww .epa.gov/region1
Recycled/Recyclable « Printed with Vegelable Oit Based Inks on Recycled Paper (Minlmum 30% Postconsumer)



ELIZABETH MINE SITE APPROVAL MEMO

IL Background

A. Site Description and Historv

EPA ID# VTD988366621
Geographic coordinates: 43 49' 290" north, 073 19'42.3" west

The Elizabeth Mine is an abandoned copper mine located on Old Mine Road in Strafford,
Vermont. Elizabeth Mine is located along the Strafford-Thetford town line in Orange County,
Vermont. The area is predominantly rural/agricultural. The general area of the Elizabeth Mine
covers 1,400 acres.

The Elizabeth Mine consists of three major tailings areas, two open pits, and several adits and
associated buildings. Area I tailings form a 32 acre plateau with a maximum depth of
approximately 120 feet. These tailings are composed mainly or sands and silts. Area 2 tailings
are located to the southwest of the Area 1 tailings. Area 2 covers an area of approximately 5 acres
and are composed of similar material. The Area 1 and Area 2 tailings were produced during the
floatation process and were carried by open trough to two tailing ponds (Area 1 and Area 2) for
settling of the solids.

Area 3 tailings are located further southwest of the Area 1 and 2 tailings and cover an area of
approximately S acres. The area 3 tailings are a coarser grade than the other tailings.

The mine is currently unused and many of the buildings are in disrepair. Two of the buildings on
the property are rented for residential purposes. Another building is used as & gurage.

The Elizabeth Mine began operations in 1793 for the removal of iron ore and iron sulfate. Copper
mining heean in 1830, During the nerind of 1830 - 1930 an estimated 250 000 1ans of ore were
mined yielding approximately 5, 240 tons of copper. The copper mine was re-opened during
World War IT in 1943. The mine operated from 1943 to 1958. Approximately 2,967,000 tons of
ore were mined to generate 50,460 tons of copper. Peak production was 1,100 tons of ore per dav
with 800 tons per day as the average.

Activiues during the most recent operationat history inciude blasung the ore. c:usmng and
grinding of the ore. and then separation through a floatation process.

After the mine was closed the land was divided into two parcels. The larger parcel encompassed a
1.000 acre tract and included the open pit mines and the Area 3 tailings. A second 400 acre parcel
contained the buildings and the Area 1 and Area 2 tailings. There are several owners of the
property at this time.
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C.

Nature and Extent of Contamination

The primary source of contamination at the Elizabeth Mine are the tailings. Three major areas of
tailings have been identified to date. The tailings represent a source of inorganic constituents that

may be mobilized by low pH water.

Acidity of tailings and surface water runoff from the tailings piles:

Table 1
Acidity Data
Contaminant Media Max. Concentration
pH Tailings 2.8
pH surface water runoff 1.5

Heavy metals in surface water near the tailing piles:

Maximum Surface Water Conczzgaiiins and Ecological Benchmarks
Contaminant Media Maximum Chronic Water Acute Water
Concentration Benchmark Benchmark

; Aluminum 1 Surface Water 130.000 ug/L. 87 ug/L (N ! 750w/l (@)

‘ Cadmium I Surtace water 100 ug/L 201w (3) 492ug L 33 ‘
Chromium Surface Water 120 ug/L 11.43 ug/LL (3) 16.63ug/lL (3)
Copper | Surface Water | 47,000ugl. | 9.96ugl () |[15.05ugl ()
Iron Surface Water 380,000ug/L 1,000 ug/ 2y | --—---
Lead Surface Water 15ug/l 351 uwe/l. (3) 90.05 ug/L (3)
Nickel wb’uria;c V;";Lcr | 1,000 ug/LL 5307 ugil (o) ' DUU.;%’ d:L (2)
Zinc Surface Water 12,000 ugL 120 gl () 127.89 ug/l. (3)

(1) Federal Ambient Water Quality Criterion (AWQC) Freshwater Chronic Value (EPA, 1999).
(2) Federal Ambient Water Quality Criterion (AWQC) Freshwater Acute Value (EPA, 1999).
(3) AWQC acute and chronic values derived using the default hardness value of 108 mg/L as
CaCO3 based on calculated site background hardness of 108 CaCO3 (EPA, 1999), and assuming
samples were unfiltered (i.e., total recoverable metals).

3
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Table 3

Ecological Surface Water Hazard Quotients
Contaminant Chronic Hazard Quotient Acute Hazard Quotient
Aluminum 14943 1733
Cadmium 383 20.3
Chromium 10.5 7.2
Copper 47189 31229
Iron 380
Lead 43 0.2
Nickel 18 2
Zinc 100 93.8

**Note: The hazard quotient is the ratio of the maximum concentration to the benchmark

based upon the information in Table 3.

The Site is unrestricted, which increases the opportunity for additional human exposure.

Exposure to tailings particles may also occur since the tailings areas are not vegetated and
therefore subject to wind erosion. An estimated 330,000 kg/yr of metals are carried from the mine
via Copperas Brook. Iron accounts for approximately 80% (by weight) of the total load
discharged. The remaining load is comprised of aluminum, copper, zinc, lead, and cadmium.
Another 8,600 kg/yr of metals are discharged 10 the West Branch of the Ompompanoosuc River
from a flooded air shaft. Potential receptors include downstream areas such as the Union Village
Flood Control Dam. which is used substantiallv for swimmine and fishing activities  The Wect
Branch of the Ompompanoosuc River fisheries have been adversely impacted from the acid mine
drainage and metals loading from the abandoned copper mine. It is not known whether the fish
caught in these impacted areas are released, or kept for human consumption.

The major coneames S phic eito aps the T AR R R L T P s S S S8
site. Water in sume areas 1s 1 the pH range of 1.5 to 2.0. due to oxidation of iron and sulfide in
the tailings. Extensive acid mine drainage 1s associated with the tailings areas. These reported
metals concentrations detected in surface waters most likely will have both a direct affect on
aquatic organisms, and an indirect affect through the mobilization of additional toxic metals.

Sampling of biota has revealed a notable impact on the fish and invertebrate populations
downstream from the Site as opposed to upstream populations. The study conducted by the Army
Corps of Engineers show that standing crop of forage fish was 4.5 kg/ha upstream of the site, and
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only 1.3 kg/ha downstream. This represents a biomass reduction of approximately 71%. A
similar study conduct by the VT DEC noted a reduction of 86% between upstream (1,858 kg/ha)
and downstream fish communities (253 kg/ha). Also, the blacknose dace collected downstream of
the site weighed significantly less than fish collected from upstream locations. Acute biological
effects from elevated exposure to aluminum, cadmium, chromium, copper, and zinc in surface
water are likely to result in an increase in mortality to aquatic species such as fish and
invertebrates. In addition, chronic biological effects such as decrease in growth and reproduction
are likely to occur. All three tailing areas (Area 1, Area 2, Area 3) have areas of lacking
vegetation. Area 1 had approximately five acres of deforestation. Overall the terrestrial habitat
appears to be very limited, and thus the Site does not attract species typical of the area.

As noted in the attached memorandum dated October 13, 1999 from EPA New England’s Aquatic
Biologist/Ecological Risk Assessor, EPA New England’s Office of Ecosystem Assessment
highlighted the following findings:

* Aluminum. cadmium, chromium, copper and zinc exceed the acute Ambient Water Quality
Criteria (AWQC) or also known as the Continuous Maximum Criteria (CMC) at every
sampling location. Surface water concentrations of aluminum and copper exceed the acute
AWQC by three orders of magnitude. Aquatic organisms such as freshwater invertebrates and
fish exposed to these metals concentrations in surface water will experience adverse effects
such as mortality. In addition, the pH of the surface water discharge from the site is very low
and will continue to mobilize those metals present and continue the loadings to the sediments.

* Copper concentrations doteceod in sediment exceed the Severe Effect Level (SET) which
indicates. "' a pronounced disturbance to the sedimenr-dwelling community can be expected.
This level of sediment contamination would be detrimental to the majority of bentlic species
and the sediments should be considered heavily contaminated" (Jaagumagi et al., 1995).

I11. Threat to Public Health, Welfare, or the Environment

Section 300.415(b)(2) of the National Contingency Plan (NCP) lists a number of factors for EPA
1o consider in determining whether a removal action is appropriate. including:

- (i) Actual or patential exposure to nearby human populations. animals. or the rood
chain from hazardous substances or pollutants or contaminants:

- (ii) Actual or potential contamination of drinking water supplies or sensitive
ecosystems:

- (iii) Hazardous substances or pollutants or contaminants in drums, barrels, tanks,
or other bulk storage containers, that may pose a threat of release:

n
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- (iv) High levels of hazardous substances or pollutants or contaminants in soils
largely at or near the surface, that may migrate;

- (v) Weather conditions that may cause hazardous substances or pollutants or
contaminants to migrate or be released;

- (vi) Threat of fire or explosion; )
- (vil) The availability of other appropriate federal or state response mechanisms to
respond to the release; and

- (viii) Other situations or factors that may pose threats to public health or welfare or
the environment.

An evaluation of the conditions at the Elizabeth Mine Site conclude that factors (i),(iv), (v), (vii),
and (viii) are applicable as described below.

(1) Actual or potential exposure to nearby human populations. animals, or the food chain from
hazardous substances or pollutants or contaminants - At present, the contamination in the tailings,
surface water, and sediment are uncontrolled and are being released into the environment. ¢

Airborne contamination in dust may present a threat to adjacent residential properties. Aquatic N
and terrestrial receptors are potentially impacted as a result of the low pH and the high
concentration of elements in the surface water and sediments.

(1v) High levels of hazardous substances or pollutants or contanunants in soils largely at or neai
the surface, that may migrate - The tailing are not covered in a manner that prevents erosion. This
erosion along with the mobilization of elements due to the low nH represent a release of
hazardous substances into the environment. The hazardous substances are migrating ofi-site as a
result of surface water transport.

(v) Weather conditions that may cause hazardous substances or pollutants or contaminants to

iarate - he relegeed S T ocal woenthar canditione are anel thee fnrance =aie avepr and enowe ool

cduse iarge Jquainlities 01 water to cotle into contact with e wihigs.

(viy The availabilitv of other appropriate federal or state response mechanisms to respond o G
release - There are no other known federal or state funds or response mechanisms available to
finance this action.

(viii) Other situations or factors that may pose threats to public health or welfare or the
environment - The Site is located in a drainage that is part of the Connecticut River watershed.
The Connecticut River has been designated as a National Heritage River.

M
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Based upon the NCP factors listed above, a threat exists to public health or welfare or the
environment due to the release of hazardous substances into the environment. A non-time critical
removal action is therefore appropriate to abate, prevent, minimize, stabilize, mitigate, or
eliminate such threats. In particular, a non-time critical removal action is necessary to remove,
control or contain the risk from the release toxic metals into the watershed through source control
measures.

This removal is designated as non-time critical because more than six months planning time 1s
available before on-site activities must be initiated. Prior to the actual performance of a non-time
critical removal at this Site, Section 300.415(b)(4) of the NCP requires that an engineering
evaluation/cost analysis (EE/CA) be performed in order to weigh different response options.

IV. Scope of the EE/CA

The purpose of the EE/CA will be to evaluate alternatives for initial source control response
measures related to release of low Ph water and metals from the tailings. The EE/CA will also re-
evaluate the threats to public health and the environment based upon any data collected prior to
the completion of the EE/CA. The EE/CA will consider alternatives which meet the following
general removal action objectives:

* Prevent, to the extent practicable, direct contact with and ingestion of surface and
subsurface soils that represent an unacceptable health risk:

v Prevent, to the extent practicable, the migralion 01 INUIZAnIc SUDSLCEs diiv 1o Pl valc,
that represent an unacceptable threat to ecological receptors; and

* Minimize infiltration of water (precipitation, snow melt, surface water. and groundwater)
into and through the tailings.

Pursuant to EPA guidance on EE/CAs, alternatives will be evaluated based upon effectiveness,

) S Sor T i :11‘ ~- , | LO & SN RPN T el oo To weqmrgtys v 11 bt R T s TR 18"
million dollars wiii be evaluated o determinge el conststency witll future jeliedlal achions o te
taken at the Site. Data gathering activities will occur at the Site to better define the relationship
between groundwater, surface water, and the tathngs. Some of this data will be included inthe
EE/CA, while other data gathering activities are more likely to be part of a pre-design effort for
the NTCRA. Community involvement will be sought during the development of the EE/CA.

In developing the range of alternatives to be evaluated in each EE/CA, EPA will consider
300.415(d) of the NCP as well as relevant guidance. Section 300.415(d) of the NCP identifies
various removal actions which may be appropriate In given situations, including:
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(2) Drainage controls, for example, run-off or run-on diversion - where needed to reduce
migration of hazardous substances...;

(4) Capping of contaminated soils or sludges - where needed to reduce migration of
hazardous substances or pollutants or contaminants into soil, ground or surface water, or
air;

(6) Excavation, consolidation, or removal of highly contaminated soils from drainage or
other areas - where such actions will reduce the spread of the release; and

(8) Containment, treatment, disposal, or incineration of hazardous materials - where
needed to reduce the likelihood of human, animal, or food chain exposures.

The alternatives that are expected to be evaluated in the EE/CA are:

bt Livelslon ol uncontaminated suriace walcl and/or groundwdlel alowad Ule @iings,
o Consnlidation of the tailings and carnno 1o eliminate infiltration:
. On-Site treatment of low pH water to reduce pH and inorganic concentrations to

levels acceptable for human and ecological receptors: and

M Lnfurcement strategy

See the Enforcement Addendum, Attachment D. for more information regarding the EPA
enforcement strategy.
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VI. Estimate Costs

The EE/CA for the proposed NTCRA at the Elizabeth Mine Site will be developed by a contractor
working for the US COE, under the oversight of EPA.

Extramural costs associated with the preparation of the EE/CA for the Elizabeth Mine Site,
including community relations activities and development of an Administrative Record, are
expected to be approximately $150,000 - $200,000. Based upon preliminary EPA estimates, costs
associated with the capping and surface water diversion response actions range from $5 - $10
million. An additional $3 - §5 million could be required to collect and treat the water discharging
from the tailing. Data gathering activities to support the EE/CA are expected cost approximately
$300,000. Any treatment option would require Post-Removal Site Control that would the
responsibility of the State of Vermont or the EPA remedial program.

VII. Other Considerations

The proposed NTCRA is expected to be consistent with any future remedial actions. The
preliminary risk evaluation presented in Section II of this Approval Memo documents that the
nature of the threat at the Site would require a remedial response similar in nature to the proposed
NTCRA. If this Site is placed on the NPL, EPA expects to continue the Superfund process and
complete a remedial investigation and feasibility study.

The State of Vermont supports an early action at this Site. A letter documenting the position of
the State of Vermont is included at attachment B.

vill. Kecommendation

FPA Aand Vermant DFC invecticatinne have datermined thia thers hac hean 4 relence afhazardonc
substances to the environment at the Site. Consistent with Section 104(b) ot CERCLA, turther
investigation is necessary to plan and direct future response actions. We recommend vour
approval of this request to perform an EE/CA at the Elizabeth Mine Site. The total estimated
extramural cost of performing the EE/CA is approximatelv $200,000.

2/%60 A i I e
Late Patricla L. wvieancey, arecior
Office of Site Restoration and Remediation
Attachments:
A. Site Map
B. State Letter of Support
C. Ecological Risk Evaluation
D. Confidental Lnforcement Addendum
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LETTER FROM VTDEC
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State of Vermont

AGENCY OF NATURAL RES

103 S OURC
Department of Fish and Wikdife oé‘h Main Sur
Dapariment of Forests, Parks and Recreation Wal&l"b v cater BUIld1
Depanment of Enviconmenta! Conservation ury, Vermont 05671 03

TOD

October 28, 1999

Patricia Meaney, Director

Office of Site Remediation and Restoration
EPA New England

1 Congress Street

Suite 1100

Boston, MA 02114-2023

Re:  Elizabeth Mine Site, Strafford, Vermont

Dear Par:

lam writing to request the assistance of Region I’s Superfund Removal Program in
evaluating and responding to conditions at the Elizabeth Mine Site in Strafford, Vermont. As
I believe you are aware, currently available information clearly shows that there is significant
degradation of the environment adjacent to, and downstream of, the former mine operations.
The result is that Copperas Brook, a tributary of the Ompompanoosuc River, has virtually no
biological activity due to the extreme heavy metal loadings emanating from the mine tailing
piles; effectively it is an ecological dead zone. In addition, the Ompompanoosuc itself is
impacted for several miles downstream of the confluence with Copperous Brook.

Vermont's involvement in the Elizabeth Mine Site dates to the early days of watershed
planning. Unfortunately, the site has languished on CERCLIS while studies have been
conducted at the local, state and federal levels, and while adequate resources were sought.
While Elizabeth Mine is not unlike other copper mine sites in New England in terms of the
type of contamination, its location and magnitude make it one of the highest priority sites in
the State. The Ompompanoosuc River js = tributary of the Connecticut River, one of the
designated American Heritage Rivers. Because of the impacts associated with this mine, the

Ompompanoosuc has been named one of the remaining pollution hot spots in the

Connecticut River watershed in a 1998 report of the Connecticut River Forum, an
organization representing the interests of the four contiguous states.

It 1s my understanding that the Removal Program is seeking additional budget_
authority in order to implement 2 “time critjcal” removal action. The rough cost estimates
for a response action that would include diverting uncontaminated surface water away from
the tailing piles and capping those piles is in the millions of dollars. In light of such
projections, the magnitude of this problem is simply beyond the resources of our agencv. The
state Environmental Cmnin:.;cnc)' Fund at present contans less than $500,0C2, and 1s not
expecied 10 receive replenishment ac 3 rapid rate. Consequently, [ fully support your efforts
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As Iam sure you can appreciate, the Agenc

y’s decision to move ahead in a request for

federal assistance is not in any way intended to leave the local community behind in their
involvement with the project. The community has shown considerable interest in the
conditions of the site, having sustained a multifaceted effort to investigate and study cleanup
options. Consequently, I believe it is our mutual expectation that any federal actions will be
cognizant of state and local interests at the site and respect them through a meaningful

participatory process. To achieve that objective and garner local
this Agency intends to provide the necessary resources and leade

conimunity.

support for an EPA action,
rship to engage the local

Lappreciate your consideration in this matter and would gladly provide additional
information as requested. The Agency looks forward to a coordinated effort in solving this
long standing environmental problem. Please advise me if any additional documentation is

necessary to authorize the activity suggested.

cc: "/Steve Novick, EPA New England
P. Howard Flanders
George Desch
Stephan Syz
Andrew Raubvogel, Esq.

Sincerely,

Kassel
Secretary

to address this site through the Superfund Removal authority. At the same time, [ recognize ‘
that Vermont needs to do its part, and I will commit this Agency to providing appropriate in-
kind services or other similar support to augment EPA’s efforts.
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U. S. ENVIRONMENTAL PROTECTION AGENCY
NEW ENGLAND
OFFICE OF ENVIRONMENTAL MEASUREMENT & EVALUATION
OFFICE OF ECOSYSTEM ASSESSMENT
60 WESTVIEW STREET, LEXINGTON, MA 02421

MEMORANDUM B
DATE: September 29, 1999
SUBJ: Preliminary Ecological Risk Evaluation for the Elizabeth Copper Mine in

Strafford, Vermont

FROM: Patti Lynne Tyler ?‘WW
Aquatic Biologist/Ecological Risk Assessor

TO: Wing Chau
On-Scene Coordinator

Thank you for the opportunity to review the documents you forwarded with respect to
the Elizabeth Copper Mine site in Strafford, VT. EPA's Office of Ecosystem
Assessment along with technical assistance from Lockheed Martin’s Environmental
Services Assistance Team (ESAT) has conducted a preliminary ecological risk
evaluation of the surface water and sediment data associated with this site. This
evaluation is attached to this memorandum.

In summary, this ecological evaluation indicates that drainage from the Elizabeth
Copper Mine site is having an ongoing, substantial, adverse effect on aquatic biota in
the West Branch of the Ompompancosuc River, and may adversely affect the aquatic
community at downstream points along the River.

Should you have any further questions or comments with respect to this evaluation,
please do not hesitate to contact me.

cc.  Peter Nolan EPA/OEME/ECA




Preliminary Ecological Risk Evaluation
Elizabeth Copper Mine Site, Strafford, Vermont

INTRODUCTION

This report is a preliminary ecological risk evaluation (PERE) based on information
collected over a number of years at the Elizabeth Copper Mine Site (Elizabeth Mine) in
Strafford, Vermont. The site has been previously investigated by State agencies, as
well as by the U.S. Geologic Survey (USGS) and private companies. A number of
reports were reviewed in support of this evaluation, and the summary information
regarding site history, site ecological characteristics, and chemistry data were extracted
from a number of previous reports. The following sources were used in this evaluation:

Water Quality Implications and Control Techniques Associated with the Proposed
Union Village Hydroelectric Project, Colorado School of Mines Research Institute,
Golden, Colorado. January 31, 1984.

Hydraulic Evaluation and Revegefation Study for the Elizabeth Copper Mine Site,
Strafford, Vermont, Department of the Amy, Corps of Engineers, Waltham,
Massachusetts. August, 1989.

Effects of the Abandoned Elizabeth Copper Mine on Fisheries Resources of the West
Branch of the Ompompanoosuc River. U.S. Ammy Corps of Engineers, January, 1990.

Potential Hazardous Waste Site Preliminary Assessment, Vermont Agency of Natural
Resources, March, 1990.

Elizabeth Mine, Old Mine Road, Strafford, Vermont, Potential Hazardous Waste Site
Screening Site Inspection. Vermont Agency of Natural Resources. August, 1991.

Site Inspection Prioritization, Elizabeth Copper Mine, Strafford, Vermont, Waste
Management Division, Vermont Department of Environmental Conservation (DEC),
Agency of Natural Resources. October, 1998.

Hydrologic Characterization and Remediation Options for the Elizabeth Mine, South
Strafford, Vermont. Step by Step Inc., and Damariscotta, Inc. February 10, 1999.

Rather than attempting to provide a comprehensive summary of the data included in
the reports listed above, this evaluation uses chemical and biological data previously
collected to perform a preliminary ecological risk evaluation (PERE) using frequently-
used chemical screening benchmarks as an indicator of the potential risk of harm to
aquatic biota near and downstream of the site.



This PERE consists of a Screening-level Problem Formulation and Ecological Effects
Evaluation, and contains the following sections:

¢ Site history

¢ Environmental setting ~
+ Nature and extent of contamination

4 Preliminary exposure pathway analysis

¢ Screening-level methodology

+ Results of the screening-level evaluation

4 Discussion and conclusions

¢ Uncertainty analysis

This PERE is based on the use of limited site-specific information regarding the
presence of ecological receptors and other natural features, therefore some of the
sections listed above contain only a brief summary of the information contained in the
above referenced reports.

SITE HISTORY

The Elizabeth Copper Mine (Elizabeth Mine) is an abandoned copper mine located in
Strafford, Vermont. The mine complex originally encompassed approximately 1400
acres, although most investigations have been limited to the main mine complex and
associated tailings piles, which are much more limited in area. The mine was
discovered in 1793, and was originally used as a source of iron and iron sulfate.
Copper mining did not begin until approximately 1830. Over the next hundred years,
several smelters were built, and approximately 5,250 tons of copper were removed from
the mine.

In 1943 the Vermont Mining Company reopened the mine to provide copper for World
War 11, and subsequently operated the mine until 1954, when the Vermont Mining'
Company sold the mine to Appalachian Sulfides, Inc., a subsidiary of Nippising Mines
Company Limited of Canada (Nippising). Nipppising operated the mine until 1958,
when the mine was finally closed. Between 1943 and 1958, the mine yielded 2,967,000
tons of ore, resulting in production of approximately 50,460 tons of copper.

Activities at the site during the latest period of mining included blasting ore, crushing

2



and grinding the ore, and followed by separation of the copper from the ore through a
flotation process. Once the copper was separated from the ore, the tailing slurry was
carried by open troughs to two tailings ponds, where the solids were settled. As a result
of these activities, there are three major areas of tailings, which have been referred to
as Area 1, Area 2, and Area 3 tailings .

Subsequent to the closure of the site for active mining, the land was divided into two
parcels. One parcel included 1,000 acres containing the open pit mines and the Area 3
tailings. The other tract of 400 acres included the mine buildings and tailings areas 1
and 2. This parce! was used by a construction company to store equipment. In 1989, it
was discovered that the mine was being used as a dump site for out-of-state
construction /demolition debris and possibly for industrial/domestic sewage sludge.

The dump site was located in the central portion of the area 1 tailings pile. According to
the 1990 Vermont Agency of Natural Resources (VTANR) report, analysis of the
material in the dump revealed “constituents and levels expected of typical sludges”.
Additional information on illegally dumped material is limited, and it is assumed in this
report that the acid mine drainage and metals loading to the environment remain the
primary environmental concemns at this site.

ENVIRONMENTAL SETTING

The Elizabeth Mine is located along the Strafford-Thetford town line in east-central
Vermont (Figure 1). Strafford and Thetford are described as rural/agricuttural in
character. The topography of the area consists of low north-south trending ridges and
valleys. The area is underain by deposits of unstratified glacial drift (till) and bedrock
(ledge).. The area of the site is drained by Copperas Brook, which originates to the
southwest of the site near the area 3 tailings, an older area of the mine used in the
1800's. Copperas Brook passes to the north, draining the area between Copperas Hill
to the west and Gove Hill to the east. During the 1943-1958 period, Copperas Brook
was diverted into a concrete pipe that became covered with tailings in area 2. At this
time Copperas Brook flows in to the area 1 tailings and forms a small pond (Figure 2).
Two unnamed brooks also drain into this pond. Some water leaves the pond through
decant towers, and some percolates through the area 1 tailings (Figure 3). Copperas
Brook ultimately discharges to the West Branch of the Ompompancosuc River (West
Branch) approximately 2,000 feet north of the mine (Figure 2). The West Branch
originates approximately 10 miles northwest of this confluence with Copperas Brook,
and ends 4.5 miles downstream where it joins the East Branch to form the
Ompompanoosuc River. The Omipompanoosuc River flows about 3/4 mile to tbe
Union Village Flood Contro! Dam (Figure 4). This dam forms a reservoir which is used
for swimming and fishing. _
The riverine wetlands in the West Branch are classified as upper perennial open water
wetlands. Two open water lacustrine wetlands are located in the open mine pits. The
pond on tailings area 1 is a flooded/temporary wetland and is classified as a palustrine
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system in the flat class.

The West Branch, Ompompanoosuc River, and Connecticut Rivers are all considered
potential fisheries. Species indigenous to the West Branch and Ompompanoosuc
River include brown, brook, and rainbow trout. The Connecticut River also supports
largemouth bass, smallmouth bass, pike, pickerel, perch, walleye, bullhead, and pan

fish. Black nose dace have been collected and analyzed from the WestBranch as part
of past studies of the site.

As of 1989, the Army Corps of Engineers (USACE, 1989) noted the presence of small
stands of common reed (Phragmites australis) and cattails (Typha latifolia) in the area 1
tailings pond. This report also noted that approximately five acres of forest has been
“devegetated” at the base of tailings area 1, and that some sedges (Carex spp.) and
cattails had become established in this area. The deforestation was attributed to
sedimentation and seepage through the tailings.

Area 2 tailings were reported to support a few birch and small hemlock trees. Area 3
was reported to be devoid of vegetation except a few small birch and white pine trees
growing between the tailings mounds. The degree to which this lack of vegetation is
due to chemical contamination is unclear. All reports indicate low pH in the tailings,
which could cause the lack of vegetation. Physical stressors, in the form of poor
growing conditions in the tailings, may also be a contributor. Overall the terrestrial
habitat would appear to be very limited.

In addition to the water flows discussed above, there is also a flooded air shaft which
drains the lower portion of the mine complex. This air shaft now discharges directly to
the Ompompanoosuc River, to the northwest of the rest of the site. Barth (1984) notes

that the discharge has created a mound of precipitated iron salts approximately ten feet
high and forty feet in diameter.

NATURE AND EXTENT OF CONTAMINATION

Previous investigations have included the analysis of groundwater, surface water,
sediment, tailings wastes, and soil in many areas surrounding the site. One of the
most comprehensive studies was performed by Richard Barth of the Colorado School
of Mines Research Institute (Barth, 1984). This study contains results of analysis of
sediment and surface water at various locations. The results indicate substantial
loading of metals to Copperas Brook and the Ompompanoosuc River, principally from
iron, and also aluminum, copper, zinc, lead and cadmium. Total metal loading from the
Elizabeth Mine complex was estimated to be in the range of 329,814 kg/year in

Copperas Brook, and an additional 8,638 kgl/year from the flooded air shaft to the
Ompompanoosuc River.

Surface water data for this evaluation was taken from the Step by Step/Damariscotta
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(1999) study, which included intensive sampling of a number of stations associated with
the Elizabeth Mine complex. Stations H1 through H5 were located as follows:

H1: Adjacent to the northem edge of tailings area 1

H2: On Copperas Brook north of tailings area 1

H3: Culvert on Mine Road, north of tailings area 3

H4: On the middle fork of Copperas Brook in the middle of tailings area 3

HS5: On the outlet of a water-filled pit near an open cut area south of the main mine
complex.

A background location was located on the Ompompanoosuc River, upstream of the
influence of mine drainage.

Table 1 depicts the maximum concentrations of selected metals detected in surface
waters from stations H1 through H5. With the exception of barium, all metals
concentrations in surface waters collected from locations in association with the mine
were elevated in comparison to background levels. Copper, aluminum, iron and zinc
concentrations were present at very high concentrations.

The sediment data selected for this evaluation was collected in 1991 by the Vermont
ANR (1891). Samples were taken at the following locations and analyzed for metals:

SD-1: Copperas Brook between tailings area 2 and 3

SD-2: Background, on unnamed brook upstream of tailings area 1 pond
SD-3 Copperas Brook before confluence with West Branch

SD-4: From seep along base of tailings area 1

SD-5: From second seep along base of tailings area 1

These sediments were analyzed for metals and semivolatile organic compounds
(SVOCs). No SVOCs were detected in sediment. Several metals were detected, as

shown in Table 2. Metals detected included arsenic, chromium, copper, lead, mercury,
nickel, selenium, and zinc.

In order to evaluate data from the West Branch, sediment data from two stations algng
the West Branch were taken from the USACE (1990) report. Area | upstream data is
from the West Branch, upstream of mine influences. Area IV downstream data is from
an area of the West Branch just before the confluence with the East Branch.

An additional concern for this site is the low pH of water leaving the site. Water in some
areas is in the pH range of 1.5 to 2.0 in some areas, due to the oxidation of iron and
sulfide in the tailings. Extensive acid mine drainage is associated with the tailings .
areas. These reported metals concentrations detected in surface waters most likely will

have both a direct affect on aquatic organisms, and an indirect affect through the
mobilization of additional toxic metals.
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PRELIMINARY EXPOSURE PATHWAY ANALYSIS

Organisms living in the sediments, surface water or foraging in the ponds and brook ‘
may be directly or indirectly exposed to site-related metals. This PERE will evaluate,

in a generic manner, whether a potential risk exists to the ecological receptors living in

the sediments, the benthic invertebrates and to the aquatic organisms living in the water

column through the use of ecotoxicological benchmarks considered to be protective of

these organisms. Although not specifically designed for this purpose, conservative

sediment and water benchmarks are assumed to be generally protective of organisms

that forage in the aquatic system. It is assumed, for purposes of this evaluation, that

the terrestrial habitat is, at this point, so limited by the poor health and/or lack of

vegetation on the site that terrestrial wildlife would not be attracted to this area.

SCREENING-LEVEL METHODOLOGY

This section presents a comparison of surface water and sediment data with
ecotoxicological benchmarks appropriate for those media. The screening process

involves comparing maximum detected values in the areas described above, with
ecological benchmark values. :

Surface water analytical results were compared with acute and chronic ambient water

quality criteria (AWQC) or if not available other aquatic benchmarks as referenced in

Table 1. Chronic ambient water quality criteria for the metals cadmium, copper, lead, g
nickel, silver and zinc are hardness dependent but the need to adjust the criteria was
not necessary since the default hardness of 100 mg/L as CaCo3 reflected the hardness
upstream of the West Branch which was measured as 108 mg/L as CaCO,

Table 1 presents the screening of surface water values, through comparison with
background and benchmarks. The benchmarks selected for surface water include, in
decreasing order of preference, the Federal Ambient Water Quality Criteria, Freshwater
Acute and Chronic Acute Values (AWQC); Tier Il secondary chronic and acute values
(Jones and Tsao, 1996); and the EPA Eco Update Ecotox Thresholds (EPA,1996).

Sediment analytical results were compared to the lowest effect levels (LELs) and
severe effect levels (SELs) from the Ontario Ministry of the Environment (OMOE)
sediment quality guidelines (Jaagumagi et al. 1995) as these guidelines are applicable
to freshwater environments. This comparison is found in Table 2.

RESULTS OF THE SCREENING-LEVEL EVALUATION

Tables 1 and 2 display the chemicals which exceed their respective benchmark values.
Sediment concentrations of several chemicals exceeded benchmarks, in some cases
by several orders of magnitude. Surface water quality is severely impacted, particularly
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with aluminum, copper, iron, and zinc.

Surface Water Results

It is evident that all of the metals shown in Table 1 exceed the water quality
benchmarks at some or all stations. Aluminum exceeds the surface water benchmark
at every sampling location by as much as four orders of magnitude. Barium also
exceeds its benchmark at all sampling locations and at the background sampling
location. Aluminum. cadmium, chromium, copper and zinc exceed the acute AWQC or
also known as the Continuous Maximum Criteria (CMC) at every sampling location.
Aquatic organisms such as freshwater invertebrates and fish exposed to these metals
concentrations in surface water are likely to experience adverse effects such as
mortality. Site related surface water concentrations of lead and iron exceed chronic

AWQC which could result in decreased growth, reproduction and survival to aquatic
organisms.

Sediment Results

The result of comparing site specific sediment concentrations for metals with the
ecological benchmarks identifies copper and lead as exceeding the lowest effect level
(LEL) sediment benchmarks. The significance of a “ lowest effect leve! indicates a level
of sediment contamination that can be tolerated by the majority of benthic organisms.
Sediments at this level would be considered clean to marginally contaminated “
(Jaagumagi et al., 1995). However, the copper concentrations detected in SD-1, SD-3
and SD-5 exceed the Severe Effect Level (SEL) which indicates, “ a pronounced
disturbance to the sediment-dwelling community can be expected. This level of
sediment contamination would be detrimental to the majority of benthic species and the
sediments should be considered heavily contaminated” (Jaagumagi et al., 1995). The
concentration of copper detected in SD-1 is an order of magnitude greater than the
SEL. The two locations from the USACE (1990) report, upstream and downstream,

indicate that loading of copper in the West Branch is affecting locations downstream of
the site.

DISCUSSION AND CONCLUSIONS

This PERE supports the findings of previous studies in that drainage from the copper
mine is having adverse ecological effects on the associated watershed. USACE (1990)
studies indicate that the mean fish standing crop in the Ompompanoosuc River for
forage fish was dramatically reduced downstream of the site compared with upstream.
The standing crop of forage fish was 4.5 kg/ha upstream of the site, and only 1.3 kg/ha
downstream. Also, the blacknose dace collected downstream of the site weighed
significantly less (p < 0.01 t-test) than fish collected from upstream locations.
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The reduction in mean size of forage fish, and the lower standing crop, could be a result
of several combined effects of the mine drainage, both direct and indirect. Acute
biological effects from elevated exposure to aluminum, cadmium, chromium, copper
and zinc in surface water are likely to result in an increase in mortality to aquatic
species such as fish and invertebrates. In addition, chronic biological effects such as a
decrease in growth and reproduction. The very low pH measures are problematic
since they will continue to mobilize these metals and loading into the site-related
surface water bodies. The pH might fluctuate widely with rainfall events and spring
thaws, resulting in “pulses” of low-pH water flowing down Copperas Brook and the West
Branch. Copper concentrations in sediments at SD-1, SD-3 and SD-5 are at levels that
are detrimental to the majority or benthic organisms and additional indirect effects on
forage fish might include reduced food supply resulting from toxicity of sediments to
benthic organisms. The State of Vermont conducted a study of the benthic invertebrate
community at two sites on the West Branch of the Ompompanoosuc River. One
location was above the copper mine drainage area, and the other approximately 3,000
feet downstream of the confiuence with Copperas Brook. The biological integrity of
sediments at the downstream location was found to be poor, with low species richness
and low Ephemeroptera, Plecoptera and Trichoptera (EPT) richness (Step by
Step/Damariscotta, 1999).

The combination of data from the reports discussed in this evaluation, as well as a
comparison to benchmarks, indicates that drainage from the Elizabeth Copper Mine site
is having an ongoing, substantial, adverse effect on aquatic biota in the West Branch of
the Ompompanoosuc River, and may adversely affect the aquatic community at
downstream points along the River.

UNCERTAINTY ANALYSIS

4 The benchmarks employed in this assessment are not site-specific and risk to
aquatic life may be over or underestimated. For example, the Ontario Ministry of
the Environment (OMOE) sediment benchmarks were used in this ecological
risk evaluation because they are applicable to freshwater ecosystems. However,
there are several limitations to these benchmarks. The OMOE benchmarks were
derived based on a species “absence” endpoint which is considered insensitive,
and therefore may not be adequately protective. Another limitation is that there
is no direct cause-and effect relationship between a single contaminant and
benthic organism survival. The OEME values were derived to be applicable to-
sediment types throughout the province of Ontario; differences between Ontario
and U.S. sediments and biota introduce a level of uncertainty.

¢ The data used in this evaluation are from a number of different studies, and the
quality of the data used were not evaluated as part of this review. Risk may be
over or underestimated as a result.
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Table 1
Ecological Screening of Surface Water Samples
Elizabeth Copper Mine - Maximum of 1998 Samples
Strafford, Vermont

(a) Background location is on the Ompompanoosuc River, 20 meters upstream of effluent from mine.
Bold text indicates that the value exceeds the chronic benchmark value.
Shading indicates that the value exceeds the acute aquatic benchmark value
(1) Federal Ambient Water Quality Criterion (AWQC) Freshwater Chronic Value (EPA, 1999).
(2) Federal Ambient Water Quality Criterion (AWQC) Freshwater Acute Value (EPA, 1999).

(3) Eco Updates Freshwater screening value (EPA, 1996)
(4) AWQC acute and chronic values derived using the default hardness value of 108 mg/L as CaCO3 based on calculated site background

hardness of 108 mg/L as CaCO3 (EPA, 1999), and assuming samples were unfiltered (i.e., total recoverable metals)

Note: the value for chromium is for chromium VI, assuming the most toxic form.

L ~ _J
: Chronic Acute ‘
. Background Sampling Station Water Water |
i Chemical (a) H1 | H2 | H3 | H4 | H5 Benchmark Source | Benchmark | Source |
Metals - ug/L. i
Aluminum 33 160002 +:13000. .| - 98000:. .|| : 5800051130000 87 (1) 750 (2) |
Barium 46 20 23 57 8.2 320 3.9 (3) -~ — |
Cadmium <0.02 16 [T 48 (501008 <388 R I 3 2.61 (4) 4,92 (4)
:Chromium <1 220 10 990 A 2000 (3054284 11.43 (4) 16.63 (4)
Cobalt 0.06 300 120 1600 1700 1300 3 (3) - —
|Copper <0.5 1100053 11200 ..:%|l» 47000 |[:47000%" 1544000 % 0.96 (4) 15.05 (4)
Ilron 150 52000 380000 130000 |} 310000 | 150000 1000 (2) . -
Lead <0.05 1.9 0.53 15 3 3.7 3.51 4) 90.05 4)
Manganese 15 2000 3700 3300 1300 14000 80 (3) --= —
Nickel 0.8 63 40 2390 270 100045 55.57 (4) 500.74 4)
Silver <0.01 0.03 0.03 0.2 Coleiiad 0.01 - --- 463 4)
Zinc <0.5 2800 | - -740- [|~12000 j 16100 120 (4) 127.89 (4)
Notes:



______ T Table 2
. Ecologlcal Screening of Sediment Data
' Elizabeth Copper Mine Site - 1990 and 1991 Data
Strafford, Vermont
: Mean Value Sdmpling Statlon Mean Value "OEME LEL | OEME SEL
 Compound Area | Upstream (a)]  SD-1 SD-2 f SD-3 SD-4 SD-5 _|Area IV Downstream (b) (1) (2)
Metals - mg/kg dry weight
iArsenic NR 5.79 3.97 4.02 1.31 3.18 NR 6 33
Cadmium <0.5 <0.62 <0.66 . <0.67 <0.65 <0.80 <1.1 0.6 10
[IChromium 22.3 12.13 20.4 17 5.09 9.81 22.6 26 110
iCopper 6 6817.63. | 101.99 | 966.19.:| 62.76 |;..20469 . 105 16 110
|Lead 7 21.91 3.47 <3.35 NQ NQ 5.2 31 250
Mercury NR 0.053 <0.026 0.028 <0.026 <0.032 NR 0.2 2
Nickel NR <0.62 11.92 1.2 <0.65 <0.80 NR 16 75
|Selenium NR 12.85 1.66 3.68 <1.63 <1.99 NR
liZinc 544 1656.24 37.09 266.4 156.86 140.13 90.1 120 820

Notes:

NR = not reported.
(a) These values are the mean for each chemical of upstream samples taken by the USACE (1990) as depicted on Figure 4 of this report

(b) These values are the mean for each chemical of the farthest downstream samples on the West Branch, taken from USACE (1990) and depicted on
Figure 4 of this report.

Bold text indicates that the concentration at this location exceeds the Lowest Effect Level

Shading indicates that the concentration at this location exceeds the Severe Effect Level

--- indicates that no benchmark was found for this chemical,

(1) Lowest Effect Level (LEL) from Jaagumagi (1995).

{2) Severe Effect Level (SEL) from Jaagumagi (1995).
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ELIZABETH MINE

ADMINISTRATIVE RECORD FILE
NTCRA 9/2002 (FINAL)

1. SITE ASSESSMENT

1. LETTER: CONCURRENCE WITH EPA'S DECISION TO NOMINATE SITE TO THE NATIONAL
PRIORITIES LIST (NPL).
TO: CAROL M BROWNER, US ENVIRONMENTAL PROTECTION AGENCY
AUTHOR: HOWARD DEAN. VT STATE OF
DOC ID: 26073 09/15/2000 1 PAGE

2. REPORT: FINAL HAZARD RANKING SYSTEM PACKAGE. APPENDIX B [PART 1 OF 3:
SECTIONS 1 TO 26].
TO: USEPAREGION 1
AUTHOR: TETRA TECH NUS INC
DOCID: 25511 10/01/2000 309 PAGES

3. REPORT: FINAL HAZARD RANKING SYSTEM PACKAGE, APPENDIX B [PART 2 OF 3:
SECTIONS 27 TO 44].
TO: USEPAREGION1
AUTHOR: TETRA TECH NUS INC
DOC ID: 25513 10/01/2000 326 PAGES

4. REPORT: FINAL HAZARD RANKING SYSTEM PACKAGE, APPENDIX B [PART 3 OF 3:
SECTIONS 45 TO 69].
TO: USEPAREGION1
AUTHOR: TETRA TECH NUS INC
DOCID: 25514 10/01/2000 253 PAGES

5. REPORT: FINAL HAZARD RANKING SYSTEM PACKAGE, TEXT AND APPENDICES A AND C.
TO: USEPAREGION 1
AUTHOR: TETRA TECH NUS INC
DOC ID: 25502 10/01/2000 103 PAGES

6. FACT SHEET: NPL SITE NARRATIVE AT LISTING.
AUTHOR: US EPA HEADQUARTERS
DOCID: 25518 12/01/2000 2 PAGES

7. NEWS CLIPPING: FEDERAL REGISTER NOTICE RE: NATIONAL PRIORITY LIST (NPL)
STATUS.
AUTHOR: US EPA HEADQUARTERS
DOC ID: 26409 12/01/2000 7 PAGES

2. REMOVAL RESPONSE

1. LETTER: CONCURRENCE WITH EPA'S DECISION TO INITIATE A NON-TIME CRITICAL
REMOVAL ACTION.
TO: PATRICIA L MEANEY, US EPAREGION 1
AUTHOR: JOHN KASSEL, VT AGENCY OF NATURAL RESOURCES
DOC ID: 29071 10/28/1999 2 PAGES



ELIZABETH MINE

ADMINISTRATIVE RECORD FILE
NTCRA $/2002 (FINAL)

2. REMOVAL RESPONSE (cont)

2. LETTER: REQUEST FOR CONSULTATION WITH VT STATE HISTORIC PRESERVATION
OFFICE (VT SHPO).
TO: MARY JANE ODONNELL, US EPA REGION 1
STEVEN R NOVICK. US EPAREGION 1
AUTHOR: EMILY WADHAMS, VT AGENCY OF COMMERCE AND COMMUNITY DEVELOPMENT
DOCID: 25522 12/06/1999 2 PAGES

w

. REPORT: SITE SUMMARY REPORT.
TO: US ARMY CORPS OF ENGINEERS
AUTHOR: ARTHUR D LITTLE CO
DOC ID: 24130 10/01/2000 150 PAGES

4. REPORT: CONCEPTUAL MODEL OF TAILINGS PILES.
TO: US ARMY CORPS OF ENGINEERS
AUTHOR: ARTHUR D LITTLE CO
DOCID: 24135 11/01/2000 46 PAGES

5. REPORT: SITE CONDITIONS REPORT, DRAFT FINAL.
TO: US ARMY CORPS OF ENGINEERS
AUTHOR: ARTHUR D LITTLE CO
DOC ID: 24131 02/01/2001 242 PAGES

6. MEMO : TECHNICAL REVIEW OF TECHNICAL BRIEFING PACKAGE. SITE SUMMARY
REPORT, SITE CONDITIONS REPORT.
TO: EDWARD M HATHAWAY, US EPA REGION 1
WILLIAM LOVELY, US EPA REGION 1
AUTHOR: DARRYL LUCE, US EPA REGION 1
DOC ID: 25551 04/1172001 3 PAGES

7. REPORT: ENVIRONMENTAL RESPONSE ALTERNATIVES ANALY SIS REPORT, DRAFT FINAL.
TO: USARMY CORPS OF ENGINEERS
AUTHOR: ARTHUR D LITTLE CO
DOC ID: 24132 04/20712001 138 PAGES

8. REPORT: HISTORICAL CONTEXT & PRELIMINARY RESOURCE EVALUATION.
TO: ARTHURDLITTLE CO
US ARMY CORPS OF ENGINEERS
AUTHOR: PAL, INC
DOC ID: 24133 05/23/2001 136 PAGES

9. LETTER: COMMENTS ON PROPOSED PLAN.
AUTHOR: KENDALL A. MIX, STRAFFORD, TOWN OF
RODERICK J. MACLAY, STRAFFORD, TOWN OF
STEPHEN WILLBANKS, STRAFFORD, TOWN OF
DOC ID: 28795 06/01/2001 1 PAGE

10. LETTER: COMMENTS ON EPA'S ENVIRONMENTAL RESPONSE ALTERNATIVES REPORT
(AAR).
TO: EDWARD M HATHAWAY, US EPAREGION 1
AUTHOR: SCOTT STOKOE. ELIZABETH MINE STUDY GROUP
DOC ID: 33385 06/1372001 4 PAGES



ELIZABETH MINE

ADMINISTRATIVE RECORD FILE
NTCRA 972002 (FINAL)

2. REMOVAL RESPONSE (cont)

11. LETTER: COMMENTS ON PROPOSED PLAN (INCLUDES SIGNED PETITION).
TO: EDWARD M HATHAWAY. US EPA REGION 1
AUTHOR: JOHN FRIETAG, CITIZENS FOR A SENSIBLE SOLUTION
DOC ID: 28811 06/17/2001 16 PAGES

12. REPORT: DRAFT ENGINEERING EVALUATION/COST ANALYSIS (EE/CA), PART 1 OF 2.
TO: US ARMY CORPS OF ENGINEERS
AUTHOR: ARTHUR D LITTLE CO
DOC ID: 24406 09/25/2001 263 PAGES

13. REPORT: DRAFT ENGINEERING EVALUATION/COST ANALYSIS (EE/CA), PART 2 OF 2.
TO: US ARMY CORPS OF ENGINEERS
AUTHOR: ARTHUR D LITTLE CO
DOC ID: 32812 09/25/2001 307 PAGES

14. LETTER: COMMENTS ON ENGINEERING EVALUATION/COST ANALYSIS (EE/CA).
TO: EDWARD M HATHAWAY, US EPAREGION 1
WILLIAM LOVELY, US EPA REGION 1
AUTHOR: JAMES G CONDICT, ELIZABETH MINE COMMUNITY ADVISORY GROUP
DOC ID: 28801 11/20/2001 16 PAGES

15. REPORT: ELIZABETH MINE ENGINEERING EVALUATION/COST ANALYSIS COMMENTS AND

TECHNICAL REVIEW REPORTS.

TO: US ARMY CORPS OF ENGINEERS

AUTHOR: ARTHUR D LITTLE CO
BOB HEDIN, HEDIN ENVIRONMENTAL
BOB SEAL, US GEOLOGICAL SURVEY
CHRISTOPHER N. HATTON, URS CORPORATION
DON RUNNELLS, SHEPARD MILLER
FRANK BERGSTROM, AMERIKANUAK
JIM GUSEK, KNIGHT PIESOLD
MARCEL GUAY, URS CORPORATION
PHIL LEONHARDT, SHEPARD MILLER

DOC ID: 28594 01/22/2002 94 PAGES

16. LETTER: COMMENTS ON PROPOSED PLAN.
TO: ROBERT W VARNEY, US EPA REGION 1
AUTHOR: JOHN FRIETAG, CITIZENS FOR A SENSIBLE SOLUTION
DOC ID: 29078 02/19/2002 38 PAGES

17. LETTER: COMMENTS ON PROPOSED PLAN.
TO: CHRISTINE TODD WHITMAN, US EPA
AUTHOR: RODERICK J. MACLAY, STRAFFORD, TOWN OF
DOC ID: 29076 02/21/2002 2 PAGES

18. CORRESPONDENCE: COMMENT ON EE/CA.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: BARBARA BLAISDELL
DOC ID: 30857 03/05/2002 1 PAGE



ELIZABETH MINE

ADMINISTRATIVE RECORD FILE
NTCRA 972002 (FINAL)

2.REMOVAL RESPONSE (cont)

19. CORRESPONDENCE: COMMENT ON EE/CA.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: TMUTT
DOC ID: 30858 03/05/2002 1 PAGE

20. REPORT: ENGINEERING EVALUATION/COST ANALYSIS REPORT. FINAL REPORT, BINDER
2 OF2 [PART 1 OF 3 APPENDIX C].
TO: USARMY CORPS OF ENGINEERS
AUTHOR: ARTHUR D LITTLE CO
DOC ID: 29558 03/12/2002 347 PAGES

21. REPORT: ENGINEERING EVALUATION/COST ANALYSIS REPORT. FINAL REPORT, BINDER
2 OF 2 [PART 2 OF 3; APPENDICES C AND D}.
TO: US ARMY CORPS OF ENGINEERS
AUTHOR: ARTHUR D LITTLE CO
DOC ID: 29560 03/12/2002 342 PAGES

22. REPORT: ENGINEERING EVALUATION/COST ANALYSIS REPORT. FINAL REPORT, BINDER
2 OF 2 [PART 3 OF 3: APPENDICESE, F, G AND H}.
TO: US ARMY CORPS OF ENGINEERS
AUTHOR: ARTHUR D LITTLE CO
DOC ID: 29561 03/12/2002 274 PAGES

23. REPORT: ENGINEERING EVALUATICN/COST ANALYSIS. FINAL REPORT. BINDER 1 OF 2.
TO: US ARMY CORPS OF ENGINEERS
AUTHOR: ARTHUR D LITTLE CO
DOC ID: 28913 03/12/2002 303 PAGES

24. CORRESPONDENCE: ACKNOWLEDGING RECEIPT OF FACT SHEET.
TO: EDWARD M HATHAWAY, USEPA REGION 1
AUTHOR: JEFFREY R DEACON, US GEOLOGICAL SURVEY
DOCID: 31042 03/13/2002 1 PAGE

25. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.
TO: EDWARD M HATHAWAY, USEPA REGION 1
AUTHOR: LYNNE MILLER
DOC ID: 30875 03/13/2002 2 PAGES

26. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.
TO: EDWARD M HATHAWAY, USEPA REGION 1
AUTHOR: GILBERT WELCH
DOC ID: 31040 03/13/2002 1 PAGE

27. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: MICHAEL SHOOB
DOC ID: 31041 03/13/2002 1 PAGE

28. CORRESPONDENCE: COMMENTS AND QUESTIONS REGARDING PROPOSED PLAN.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: JOHN R HOFFMAN
DOC ID: 31043 03/15/2002 1 PAGE



ELIZABETH MINE

ADMINISTRATIVE RECORD FILE
NTCRA 9/2002 (FINAL)

2. REMOVAL RESPONSE (cont)

29. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: JOHN MORTON. JOHN MORTON OUTDOORS
DOC ID: 31030 03/1572002 1 PAGE

30. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: MIKE HEBB
DOC ID: 31044 03/16/2002 1 PAGE

31. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN FOR REMOVAL ACTION AT THE
ELIZABETH MINE SITE.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: SHELDON M NOVICK. CITIZENS FOR A SENSIBLE SOLUTION
DOC ID: 30874 03/19/2002 2 PAGES

32. CORRESPONDENCE: COMMENTS ON CLEANUP PROPOSAL.
TO: EDWARD M HATHAWAY. US EPA REGION 1
AUTHOR: ELISABETH MCLANE
DOC ID: 31036 03/20/2002 1 PAGE

33. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: PATRICK A PARENTEAU, VT DEPT OF ENVIRONMENTAL CONSERVATION
DOC ID: 31045 03/20/2002 1 PAGE

34. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: LORENZ RUTZ
DOC ID: 31047 03/20/2002 1 PAGE

35. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: MICHAEL MADDALENA
DOC ID: 31048 03/20/2002 1 PAGE

36. CORRESPONDENCE: PETITION TO SUPPORT MINE CLEANUP.
TO: ELIZABETH MINE MAILING LIST
AUTHOR: ROBERT J WALKER, ELIZABETH MINE STUDY GROUP
DOC ID: 31015 03/20/2002 7 PAGES

37. CORRESPONDENCE: COMMENTS ON CLEANUP PROPOSAL.
TO: EDWARD M HATHAWAY, US EPAREGION 1
AUTHOR: MICHAEL T HARHEN
DOC ID: 31037 03/21/2002 1 PAGE

38. CORRESPONDENCE: COMMENTS ON EARLY CLEAN-UP ACTION FOR ELIZABETH MINE.
TO: GIOVANNA PEEBLES, VT DIVISION FOR HISTORIC PRESERVATION
AUTHOR: COLLAMER M ABBOTT, BUSINESS HISTORY REVIEW
DOC ID: 30861 03/2172002 3 PAGES



ELIZABETH MINE

ADMINISTRATIVE RECORD FILE
NTCRA 9/2002 (FINAL)

2.REMOVAL RESPONSE (cont)

39. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.
TO: EDWARD M HATHAWAY. US EPAREGION 1
AUTHOR: ARTHUR SCHALK
DOC ID: 31028 03/21/2002 3 PAGES

40. CORRESPONDENCE: PETITION TO SUPPORT MINE CLEANUP.
TO: BARBARA R OTOOLE, US EPAREGION 1
CAROL RUSSELL, US EPA REGION 8
DAVID FRANK, US EPA REGION 10
DONALD SMITH, US EPA REGION 1
EDWARD M HATHAWAY, US EPA REGION 1
MICHAEL MCGAGH, US EPA REGION 1
MIKE WIREMAN, US EPA REGION 8
NANCY SMITH. US EPAREGION 1
PATTITYLER, US EPA REGION 8
RANDY HIPPEN, US EPA STATE TRIBAL AND SITE ID CENTER
RICHARD WILLEY, US EPA REGION 1
SARAH WHITE, US EPA REGION 1
STEVEN SCHLANG, US EPAREGION 1
SUSAN GRIFFIN, US EPA REGION 8
WILLIAM LOVELY, US EPAREGION 1
AUTHOR: PATRICK A PARENTEAU, VT DEPT OF ENVIRONMENTAL CONSERVATION
DOCID: 31014 03/21/2002 2 PAGES

41. CORRESPONDENCE: RESPONSE TO CASS PROPOSAL.
TO: ELIZABETH MINE MAILING LIST
AUTHOR: ROBERT J WALKER, ELIZABETH MINE STUDY GROUP
DOCID: 31012 03/21/2002 4 PAGES

42. CORRESPONDENCE: SUPPORT FOR MINE CLEANUP.
TO: BARBARAR OTOOLE, US EPA REGION 1
CAROL RUSSELL, US EPA REGION 8
DAVID FRANK, US EPA REGION 10
DONALD SMITH, US EPA REGION 1
EDWARD M HATHAWAY, US EPA REGION 1
MICHAEL MCGAGH, US EPA REGION 1
MIKE WIREMAN, US EPA REGION 8
NANCY SMITH, US EPAREGION 1
PATTITYLER, US EPA REGION 8
RANDY HIPPEN, US EPA STATE TRIBAL AND SITE ID CENTER
RICHARD WILLEY, US EPA REGION 1
SARAH WHITE, US EPA REGION 1
STEVEN SCHLANG, US EFAREGION 1
SUSAN GRIFFIN, US EPA REGION 8
WILLIAM LOVELY, US EPA REGION 1
AUTHOR: MARTHA JUDY
DOC ID: 31013 03/21/2002 3 PAGES



ELIZABETH MINE

ADMINISTRATIVE RECORD FILE
NTCRA 92002 (FINAL)

2. REMOVAL RESPONSE (cont)

43. CORRESPONDENCE: AN OPEN LETTER TO THOSE QUESTIONING THE PROPOSED EPA
ELIZABETH MINE CLEANUP.
TO: ELIZABETH MINE MAILING LIST
AUTHOR: ROBERT J WALKER, ELIZABETH MINE STUDY GROUP
DOC ID: 31009 03/22/2002 3 PAGES

44. CORRESPONDENCE: COMMENTS ON CLEANUP PROPOSAL.
TO: EDWARD M HATHAWAY. US EPA REGION 1
AUTHOR: LIANNE MOCCIA
DOC ID: 31034 03/22/2002 1 PAGE

45. CORRESPONDENCE: COMMENTS ON CLEANUP PROPOSAL.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: LAUREN JEAN HARHEN
DOC ID: 31035 03/22/2002 1 PAGE

46. CORRESPONDENCE: COMMENTS ON ELIZABETH MINE CLEANUFP ACTION.
TO: EDWARD M HATHAWAY, USEPAREGION 1
AUTHOR: DAVID MINSK, UPPER VALLEY RIVER SUBCOMMITTEE
DOC ID: 30877 03/22/2002 2 PAGES

47. CORRESPONDENCE: MORE MINE OPINIONS.
TO: ELIZABETH MINE MAILING LIST
AUTHOR: BOB WALKER, ELIZABETH MINE STUDY GROUP
DOC ID: 31011 03/22/2002 1 PAGE

48. CORRESPONDENCE: PETITION TO SUPPORT MINE CLEANUP.
TO: EDWARD M HATHAWAY, US EPAREGION 1
AUTHOR: STUART BLOOD
DOC ID: 31010 03/22/2002 1 PAGE

49. CORRESPONDENCE: E-MAIL DISCUSSION AND COMMENTS ON EE/CA.
TO: ELIZABETH MINE MAILING LIST
AUTHOR: MARGO BALDWIN
DOC ID: 31006 03/25/2002 26 PAGES

50. CORRESPONDENCE: COMMENTS ON CLEANUP PROPOSAL.
TO: EDWARD M HATHAWAY, US EPAREGION 1
AUTHOR: MARY E. SLOAT. CONNECTICUT RIVER JOINT COMMISSIONS
DOC ID: 31032 03/26/2002 1 PAGE

51. CORRESPONDENCE: COMMENTS ON CLEANUP PROPOSALS.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: HEINZ H. TREBITZ
DOC ID: 31033 03/26/2002 2 PAGES

52. CORRESPONDENCE: COMMENTS ON ELIZABETH MINE CLEANUP ACTION.
TO: EDWARD M HATHAWAY. US EPAREGION 1
AUTHOR: MARY E. SLOAT, CONNECTICUT RIVER JOINT COMMISSIONS
NATHANIEL TRIPP, CONNECTICUT RIVER JOINT COMMISSIONS
DOC ID: 30876 03/26/2002 2 PAGES
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2 REMOVAL RESPONSE (cont)

53. CORRESPONDENCE: E-MAIL DISCUSSION AND COMMENTS ON EE/CA.
TO: ELIZABETH MINE MAILING LIST
AUTHOR: ROBERT ] WALKER. ELIZABETH MINE STUDY GROUP
DOC ID: 31008 03/26/2002 3 PAGES

54. CORRESPONDENCE: COMMENTS ON ELIZABETH MINE CLEANUP ACTION.
TO: HOWARD DEAN, VT STATE OF
AUTHOR: KATHLEEN L. CAMPBELL, STRAFFORD. TOWN OF
RODERICK J. MACLAY, STRAFFORD, TOWN OF
STEPHEN WILLBANKS. STRAFFORD, TOWN OF
DOC ID: 30878 03/27/2002 2 PAGES

55. CORRESPONDENCE: COMMENTS PROPOSED CLEANUP PLAN AND ENGINEERING
EVALUATION/COST ANALYSIS (EE/CA).
TO: EDWARD M HATHAWAY, US EPAREGION 1
AUTHOR: KATHLEEN L. CAMPBELL, STRAFFORD, TOWN OF
RODERICK I. MACLAY. STRAFFORD, TOWN OF
STEPHEN WILLBANKS, STRAFFORD, TOWN OF
DOC ID: 30879 03/27/2002 2 PAGES

56. CORRESPONDENCE: E-MAIL DISCUSSION AND COMMENTS ON EE/CA.
TO: ELIZABETH MINE MAILING LIST
AUTHOR: BOB WALKER, ELIZABETH MINE STUDY GROUP
DOC ID: 31007 03/27/2002 4 PAGES

57. CORRESPONDENCE: COMMENT ON PROPOSED ELIZABETH MINE CLEANUP PLANS.
TO: EDWARD M HATHAWAY, USEPAREGION 1
AUTHOR: ANDREW G. WARNER
DOC ID: 30872 03/29/2002 5 PAGES

58. CORRESPONDENCE: COMMENTS REGARDING ELIZABETH MINE EE/CA.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: JOHNNY JOHNSSON
DOC ID: 30898 04/02/2002 31 PAGES

59. CORRESPONDENCE: COMMENTS ON EARLY CLEANUP ACTION PLAN.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: KENNETH FINKELSTEIN, NATIONAL OCEANIC AND ATMOSPHERIC
ADMINISTRATION
DOC ID: 30880 04/04/2002 2 PAGES

60. CORRESPONDENCE: COMMENTS ON ELIZABETH MINE PLAN.
TO: EDWARD M HATHAWAY, US EPAREGION 1
AUTHOR: HAYDEN BROWNELL
DOC ID: 30873 04/09/2002 2 PAGES

61. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: LORENZ RUTZ

RUTZ SHARI
DOC ID: 31024 04/09/2002 1 PAGE



ELIZABETH MINE

ADMINISTRATIVE RECORD FILE
NTCRA 972002 (FINAL)

2.REMOVAL RESPONSE (cont)

62. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN: SERIES OF WEB POSTINGS.
TO: BARBARAR OTOOLE, US EPA REGION 1
CAROL RUSSELL, US EPA REGION 8
DAVID FRANK, US EPA REGION 10
DONALD SMITH. US EPA REGION 1
EDWARD M HATHAWAY, US EPA REGION 1
MICHAEL MCGAGH, US EPA REGION 1
MIKE WIREMAN, US EPA REGION 8
NANCY SMITH, US EPA REGION 1
PATTITYLER. US EPA REGION 8
RANDY HIPPEN, US EPA STATE TRIBAL AND SITE ID CENTER
RICHARD WILLEY, US EPA REGION 1
SARAH WHITE. US EPA REGION 1
STEVEN SCHLANG., US EPAREGION 1
SUSAN GRIFFIN, US EPA REGION 8
WILLIAM LOVELY, US EPAREGION 1
AUTHOR: JIM MASLAND
DOC ID: 30883 04/09/2002 15 PAGES

63. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN WITH ATTACHED PETITION TO

SUPPORT A CLEANUP OF THE ELIZABETH MINE.

TO: EDWARD M HATHAWAY, US EFA REGION 1

AUTHOR: BOB WALKER. ELIZABETH MINE STUDY GROUP
DAVE TAPLIN, ELIZABETH MINE STUDY GROUP
DIANA WRIGHT, ELIZABETH MINE STUDY GROUP
NEAL MEGLATHERY, ELIZABETH MINE STUDY GROUP
SCOTT STOKOE, ELIZABETH MINE STUDY GROUP

DOC ID: 30899 04/10/2002 2 PAGES

64. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.
AUTHOR: GEORGE DESCH. VT DEPT OF ENVIRONMENTAL CONSERVATION
DOC ID: 30890 04/10/2002 2 PAGES

65. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.

TO: EDWARD M HATHAWAY, US EPA REGION 1

AUTHOR: BOB WALKER, ELIZABETH MINE STUDY GROUP
DAVE TAPLIN, ELIZABETH MINE STUDY GROUP
DIANA WRIGHT, ELIZABETH MINE STUDY GROUP
NEAL MEGLATHERY. ELIZABETH MINE STUDY GROUP
SCOTT STOKOE. ELIZABETH MINE STUDY GROUP

DOC ID: 30892 04/10/2002 2 PAGES

66. CORRESPONDENCE: REQUEST FOR FURTHER COMMENTS ON PROPOSED CLEANUP PLAN
WITH ATTACHED LETTER TO ED HATHAWAY.
AUTHOR: BOB WALKER, ELIZABETH MINE STUDY GROUP
DOC ID: 30895 04/10/2002 3 PAGES

67. CORRESPONDENCE: COMMENT ON PROPOSED ELIZABETH MINE CLEANUP PLANS.
TO: EDWARD M HATHAWAY, USEPAREGION 1
AUTHOR: BARBARA BLAISDELL
DOC ID: 30869 04/11/2002 1 PAGE
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2. REMOVAL RESPONSE (cont)

68. CORRESPONDENCE: COMMENT ON PROPOSED ELIZABETH MINE CLEANUP PLANS.
TO: EDWARD M HATHAWAY. US EPA REGION 1
AUTHOR: TIM UTT
DOC ID: 30870 04/11/2002 1 PAGE

69. CORRESPONDENCE: COMMENT ON PROPOSED ELIZABETH MINE CLEANUP PLANS.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: GUY C. DENECHAUD
DOC ID: 30871 04/11/2002 1 PAGE

70. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.
TO: EDWARD M HATHAWAY. US EPA REGION 1
AUTHOR: ANNE PEYTON. VERMONT LAW SCHOOL
DOC ID: 31019 04/11/2002 2 PAGES

71. CORRESPONDENCE: COMMENTS ON PROPOSED CLEANUP PLAN.
TO: EDWARD M HATHAWAY, US EPAREGION 1
AUTHOR: SCOTT P. STOKOE, THETFORD CONSERVATION COMMISSION
DOC ID: 30897 04/12/2002 2 PAGES

72. CORRESPONDENCE: COMMENTS ON PROPOSED ELIZABETH MINE CLEANUP.
TO: EDWARD M HATHAWAY. US EPAREGION 1
AUTHOR: BARBARA DEFELICE
CHRISTOPHER LEVEY
DOC ID: 31027 04/12/2002 1 PAGE

73. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: E. GWENDA SMITH. STRAFFORD HISTORICAL SOCIETY
DOC ID: 31016 04/12/2002 1 PAGE

74. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: SARAH DREW REEVES
DOC ID: 31025 04/12/2002 1 PAGE

75. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.
TO: EDWARD M HATHAWAY, US EPA REGION 1
AUTHOR: BRAD VIETJE
DOC ID: 31026 04/12/2002 1 PAGE

76. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.
TO: EDWARD M HATHAWAY, USEPAREGION 1
MARY JANE ODONNELL, US EPA REGION 1
WILLIAM LOVELY. US EPA REGION 1
AUTHOR: JOHN THORPE
PEGGY THORPE
DOC ID: 31018 04/13/2002 3 PAGES
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2. REMOVAL RESPONSE (cont)

77. CORRESPONDENCE: COMMENT ON PROPOSED ELIZABETH MINE CLEANUP PLANS.
TO: EDWARD M HATHAWAY. US EPAREGION 1
AUTHOR: FRED SCHAAFSMA
DOC ID: 30868 04/14/2002 1 PAGE

78. CORRESPONDENCE: COMMENTS ON EARLY CLEANUP ACTION FOR THE ELIZABETH MINE.
AUTHOR: JOHN FRIETAG, CITIZENS FOR A SENSIBLE SOLUTION
DOC ID: 30856 04/14/2002 15 PAGES

79. CORRESPONDENCE: COMMENTS ON PROPOSED PLAN.
TO: EDWARD M HATHAWAY, US EPAREGION 1
AUTHOR: DUANE T. EPPLER
DOCID: 30891 04/14/2002 3 PAGES

80. CORRESPONDENCE: ELIZABETH MINE COMMENT.
TO: EDWARD M HATHAWAY, US EPAREGION 1
AUTHOR: JAMES SWEENEY
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SITE.
AUTHOR: BOSTON GLOBE
DOC ID: 28644 05/24/2000 1 PAGE

56. PUBLIC MEETING RECORD: DRAFT. ELIZABETH MINE COMMUNITY ADVISORY GROUP
MEETING MINUTES.
AUTHOR: ELIZABETH MINE COMMUNITY ADVISORY GROUP
DOC ID: 28669 06/25/2000 6 PAGES

57. NEWS CLIPPING: EPA MINE STUDY NEEDS SUPERFUND.
AUTHOR: JIM KENYON, VALLEY NEWS
DOC ID: 28616 06/29/2000 2 PAGES

58. NEWS CLIPPING: OLD MINE'S PROSPECTS UNCERTAIN, FIRST OF TWO PARTS.
AUTHOR: JIM KENYON, VALLEY NEWS
DOC ID: 24966 07/09/2000 3 PAGES

59. PUBLIC MEETING RECORD: ELIZABETH MINE COMMUNITY ADVISORY GROUP MEETING

MINUTES.
AUTHOR: ELIZABETH MINE COMMUNITY ADVISORY GROUP
DOC ID: 28667 07/13/2000 6 PAGES

60. NEWS CLIPPING: DETAILS ON METALS FOUND NEAR ELIZABETH MINE SITE.
AUTHOR: KRISTINA EDDY, VALLEY NEWS
DOC ID: 24989 07/16/2000 2 PAGES

61. NEWS CLIPPING: SUPERFUND DECISION LOOMING, SECOND OF TWO PARTS.
AUTHOR: JIM KENYON, VALLEY NEWS
DOC ID: 24967 07/16/2000 3 PAGES

62. NEWS CLIPPING: DONT RUSH THE ELIZABETH MINE CLEANUP.
AUTHOR: JOHN FREITAG, VALLEY NEWS
DOC ID: 24590 07/22/2000 1 PAGE

63. PUBLIC MEETING RECORD: ELIZABETH MINE COMMUNITY ADVISORY GROUP MEETING

MINUTES.
AUTHOR: ELIZABETH MINE COMMUNITY ADVISORY GROUP
DOC ID: 28666 07/26/2000 7 PAGES

64. NEWS CLIPPING: SEEKING A SOLUTION FOR ELIZABETH MINE SITE. LETTER TO THE

EDITOR.

AUTHOR: JAMES G CONDICT, ELIZABETH MINE COMMUNITY ADVISORY GROUP
VALLEY NEWS

DOC ID: 24991 08/01/2000 1 PAGE
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State of Vermont

Department of Fish and Wildlife

Department of Forasts, Parks and Recreation
Department of Environmental Conservation

State Geologist

RELAY SERVICE FOR THE HEARING IMPAIRED

AGENCY OF NATURAL RESOURCES
Department of Environmental Conservation

Office of the Commissioner
103 South Main Street
Building | South

1-800-253-0191  TDD»>Vaice

Waterbury, VT 05671-0401

1-800-2530195  Voice>TDD

Phone: (802) 241-3808
Fax: (802) 244-5141

August 12, 2002

Mr. Richard Cavagnero, Acting Director

Office of Site Remediation and Restoration (OSRR)
EPA New England

1 Congress Street, Suite 1100

Boston, Ma 02114-2023

Subject: Non-time Critical Removal Action (NTCRA) at the Elizabeth Mine Superfund Site
in Strafford, Vermont

Dear Mr. Cavagnero:

The Vermont Department of Environmental Conservation (VT DEC) has reviewed the Action
Memorandum for the NTCRA at the Elizabeth Mine Superfund Site. Before providing our
response to the Action Memorandum, [ would like to thank EPA for their efforts over the last few
years in coordinating with the State and communities on this project.

The VT DEC believes that the proposed activities as outlined in the Action Memorandum are the
surest way to meet the performance objective of the NTCRA, which is to restore the biological
community of the West Branch of the Ompompanoosuc River (WBOR), yet integrate a reasonable
mitigation of the damage to historic resources. This performance objective was agreed to by the
community, the State of Vermont, and EPA over a year ago.

The VT DEC considers the proposed NTCRA to consist of the following components:

> Preservation of a portion of TP-3, to the extent technically feasible using passive treatment
technologies and economically feasible for the VT DEC to perform the operation and
matintenance.

»  Diversion of the clean surface water/shallow groundwater (run-on) around all three tailing
piles.

» Covering TP-1 and TP-2 with an infiltration barrier to reduce the generation of acid mine
drainage (AMD) significantly from these tailings, and,

»  Treatment of the remaining AMD, if applicable, using passive treatment system(s).

The VT DEC understands that as a result of initially listing the site as a Superfund Site, and by
participating in this NTCRA, the State of Vermont will be responsible for operation and
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maintenance (O&M) of the proposed action, which will involve maintaining the diversion
structures, cover system, and any AMD treatment system(s). At this time, costs for O&M
activities at the site have not been sanctioned by the Vermont Legislature. The VT DEC is
committed to work diligently with the Legislature to establish the required level and system of
funding to meet the O&M obligation at the site. The VT DEC also understands that a
Memorandum of Agreement (MOA) must be signed between the State and EPA outlining the
responsibilities of both parties concerning the NTCRA.

The VT DEC is confident that the terms of the MOA can be worked out with EPA. The VT DEC
trusts that sufficient flexibility can be incorporated into the MOA to ensure the following:

> Reasonable performance standards are defined to achieve the pe.formance objective of the
NTCRA, which is to restore the biological community of the WBOR. In addition, the VT
DEC asks that language be included in the MOA recognizing that the final determination
of the applicable or relevant and appropriate requirements (ARARs) will be made as part of
the Record of Decision.

> That EPA will demonstrate, through an initial period of performance monitoring, that any
AMD treatment system installed as part of NTCRA can achieve the design requirements,
which includes the ARARs. The sensitivity of the passive treatment systems to seasonal
conditions would require that the initial performance monitoring extend for at least one,
and likely two, complete seasonal cycles to fully demonstrate its ability to operate
according to the design requirements.

Given the current budget reality for Superfund, the probability is high that funding for this
proposed NTCRA will be phased. The VT DEC believes that during design and each subsequent
phase of the project, any new information gained should be examined to decide whether the scope
for the NTCRA is still appropriate to achieve its performance objective. In particular, VT DEC
asks that during pre-design and design, EPA evaluate whether the slopes of the existing tailings of
TP-1 and TP-2 are adequately stable and whether the tailings of TP-1 and TP-2 can already meet
the design requirements specified in the Vermont Solid Waste Management Rules as an infiltrative
barrier. The VT DEC believes that this evaluation can be accomplished by using a combination of
existing and proposed geotechnical data, modeling and structural design. Including this evaluation
ensures that altering the slopes and installing an infiltrative barrier will only be completed if
necessary.

Before the State of Vermont can reach a conclusion about the amount, if any, of TP-3 to be
preserved, the VT DEC asks that EPA provide sufficient information to decide whether the O&M
costs are manageable for the preservation options. This assessment must be made as early as
possible in the design because the part of TP-3 that is removed would be placed on TP-1 and TP-2
before they are capped. The VT DEC no longer considers total preservation as a viable option
given the high O&M costs and uncertainty in the environmental performance of a treatment
system to mitigate AMD from all of TP-3. Therefore, you may omit this option from
consideration during design.
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Finally, we recognize that this is a big project, having significant potential for community impacts
and high costs by Vermont standards of reference. The VT DEC trusts that EPA will continue to
work with the communities and the State of Vermont to reduce these implementation and financial
impacts, yet still achieve the NTCRA goal of restoring the WBOR. The VT DEC believes that the
proposed NTCRA is the best opportunity to provide a long-term remedy that restores the WROR
at a manageable operating cost for the State of Vermont.

Thank you for your continuing interest in and attention to this project.

Sincerely,

e _— >

Cleize.

Christopher Recchia
Commissioner

cc: Elizabeth Mine Citizen Advisory Group (EMCAG)
Strafford Selectboard
Thetford Selectboard
John Schmeltzer, Waste Management Division
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